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Abstract 
Assessing the relationship between weight variability and eating regulation in normal-
weight women 
Emily Hatow Feig 
 
 
 
 
Weight variability is the amount that one’s weight fluctuates around a linear weight 
change trajectory. Greater than average weight variability may be a sign that one’s body 
weight regulatory system is being undermined by biological and environmental 
influences. A dysfunctional weight regulation system may be reflected by poorer ability 
to control eating in the face of strong environmental cues towards overconsumption. The 
present study tested two measures of eating regulation, caloric compensation and eating 
in the absence of hunger, in normal weight young women with high and low eight-week 
measured weight variability in order to better understand how a degradation of eating 
regulation mechanisms may contribute to weight variability. Information about restrained 
eating, dieting, weight history, loss of control over eating, and drive to consume palatable 
foods was also collected, summarized by two factors using a principal components 
analysis, and correlated with weight variability to better understand the profile of those 
with high and low weight variability. Weight variability was unrelated to either measure 
of eating regulation or to either self-report factor. Eating in the absence of hunger was 
positively associated with reported loss of control over eating, and with weight gain over 
eight weeks. Results suggest that weight variability, at least in the present sample, was 
not related to regulation over eating, dieting, or hedonic hunger. They also indicate that 
eating in the absence of hunger may be a clinically relevant behavioral measure in young 
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adult women, suggestive of proneness to weight gain and strong hedonic drive. Future 
research should test the association of longer-term variability in weight with eating 
regulation, and of the relationship between these constructs in weight gain prone 
individuals.  
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Chapter 1: Introduction 
1.1. Body weight stability and variability 
 Body weights of humans as well as lower animals are in most cases remarkably 
stable. They are regulated automatically and precisely, despite the huge flux in energy 
that humans require (approximately 700,000 kilocalories per year; Keesey & Hirvonen, 
1997). For many, this occurs in the absence of conscious effort. The set point regulation 
model (Kennedy, 1953) was the initial theory behind human weight stability. It posited 
that the brain had a system to recognize whether fat stores were above or below their 
habitual level. Based on this information the brain would adjust feeding behavior and 
energy expenditure (Tam, Fukumura, & Jain, 2009). The fact that people are able to lose 
or gain weight during a period of dieting or overfeeding, but then are likely to return to 
their prior weight once regular eating habits are resumed (Anderson, Konz, Frederich, & 
Wood, 2001; Bouchard et al., 1996) provided evidence for the set point model.  
 However, further research has concluded that the set point regulation model is 
flawed, as it does not take into account environmental, socioeconomic, or genetic factors 
that clearly have a strong effect on weight (Speakman et al., 2011; Symonds, Budge, 
Perkins, & Lomax, 2011). It also does not explain the drastic rise in obesity rates; if such 
a system regulated weights, why would they be increasing so steadily? It appears that the 
set point regulation model held only in the environmental constraints in which our 
physiologic regulatory systems developed; that is, one where amount of food consumed 
was directly contingent upon amount of physical work exerted to earn it (Prentice & 
Jebb, 2004). The ability of a set point model to explain body mass was undermined when 
environmental conditions changed, as the thrifty metabolism of humans is unable to 
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accurately adjust to the increase in availability of energy-dense, easy-to-digest foods 
combined with a societal push towards sedentary lifestyles. Both human and animal 
studies suggest that a high fat diet and physical inactivity interact in that their 
combination leads to even higher rates of weight gain than a simple additive formula 
would suggest (Mayer, Roy, & Mitra, 1956; Murgatroyd, Goldberg, Leahy, Gilsenan, & 
Prentice, 1999). Although the exact mechanisms by which weight stability manifests are 
unclear, the fact remains that without some external force (i.e., one extraneous to the 
evolutionary forces that shaped our species) that undermines weight stability, weight will 
remain fairly consistent over time. In the face of the present obesogenic environment, 
however, our energy regulation mechanism works in an asymmetrical fashion; it 
effectively responds to weight losses with regains, but rarely brings weight down after a 
gain without sustained effort (Prentice & Jebb, 2004).  
1.1.1. Weight Variability 
 While it is widely acknowledged that weight will remain stable when one is in 
energy balance, and will increase when intake consistently exceeds expenditure, little 
research has considered the process by which someone moves from a state of weight 
stability to weight gain. While some may gradually shift directly from maintaining their 
weight to consistently gaining, others may pass through a time where weight fluctuations 
increase. Above average variability in body weight, or the average amount that individual 
body weights vary from a linear regression line that best fits that individual’s data, may 
be a sign that the body’s weight regulatory system is not functioning well, and could be 
an intermediate step between weight stability and weight gain in young, obesity-prone 
individuals. Some level of variability in weight is normative, possibly due to hormonal 
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changes and water retention. For example, Rosenberg (1998) found that weight on 
average changes by 0.2 kg during the menstrual cycle in women on oral contraceptives. 
However, in depth research to understand physiological factors that affect variability in 
weight is lacking. While weight variability likely increases with weight in terms of 
absolute pounds, it is unknown whether, as a percent of total weight, weight variability 
tends to differ between lean and obese individuals. The literature on weight fluctuations 
over time predominantly falls into two areas. The first is based on self-reported past 
“weight cycling,” or intentional weight losses followed by regains. A history of dieting 
has been found to predict weight gain (Lowe, Doshi, Katterman, & Feig, 2013) although 
whether the dieting itself has a detrimental impact on future weight is a debated topic 
(Dulloo, Jacquest, Montani, & Schutz, 2015; Lowe, 2015; Mehta et al., 2014). While 
weight loss typically leads to changes in metabolism and intake that encourage regain, it 
may not produce an amount of weight gain beyond what would have occurred without the 
diet (Lowe, 2015). It may be, however, that in lean but not overweight/obese individuals, 
the act of repeatedly losing and regaining weight causes shifts towards a higher body fat 
percentage (Dulloo et al., 2015).  
 The second primary avenue where weight fluctuations have been examined is 
based on yearly measured weights in large epidemiological datasets, where weight 
variability has inconsistently been associated with increased risk for negative health 
outcomes such as metabolic syndrome and cancer (see Mehta et al., 2014 for review). 
While some of these studies only included those reporting intentional weight losses 
followed by unintentional weight regains, some did not distinguish the source of weight 
variability. Weight variability can also result from disease itself, as illness can cause 
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significant weight gains and/or losses. Examining the predictive value of weight 
variability on future poor health requires accounting for any illness during the period 
under which weight variability is calculated.  
 Additionally, Keller and Siegrist (2015) examined the relationship between 
various eating styles and measured weight variability (calculated as the mean change 
score between each yearly weight, adjusted for BMI)  over four years in a large, 
randomly selected sample of adults ranging in age from 23 to 94 years (M = 58 years). 
Emotional eating, or eating in response to emotions, was associated with higher weight 
variability among men and women, as was ambivalence toward eating, as reflected in the 
existence of competing thoughts about food (e.g. “A good meal tastes better if you forget 
that it makes you gain weight;” Stroebe, Mensink, Aarts, Schut, & Kruglanski, 2008) for 
women only. Cognitive restraint and external eating (as measured by the Dutch Eating 
Behavior Questionnaire (DEBQ; van Strien, Frijters, Bergers, & Defares, 1986) were 
unassociated with weight variability.  
 The utility of short-term measured weight variability has rarely been examined. In 
a sample of weight loss treatment-seeking obese women, the predictive value of weight 
fluctuations over the day (difference between waking weight and after breakfast, after 
dinner, and before bed weights) for four months on weight and health outcomes has been 
tested (Tanaka et al., 2004). Researchers found that larger differences between waking 
weight and before bed weight was associated with weight regain as well as abdominal 
visceral fat gain at eight, 12, and 16 months. Only two studies to our knowledge have 
examined short-term weight variability in a young, non-obese sample. Heatherton, 
Polivy, and Herman (1991) tested whether the Revised Restraint Scale (RRS; Herman & 
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Polivy, 1980) and its subscales (Concern for Dieting and Weight Fluctuation) were 
associated with short term weight variability measured in several ways over six weeks, in 
a sample of 27 women. The RRS captures a desire to lose weight or prevent weight gain, 
efforts to eat less than desired, and a history of chronic dieting (Chernyak & Lowe, 
2010). Weight variability was measured as daily weight fluctuations (the difference in 
weight between neighboring days), the largest within-week fluctuation (the difference 
between the highest and lowest weight for each week), and weekly weight fluctuations 
(e.g., differences between each Tuesday’s weight). Restrained eaters had higher largest 
within-week fluctuations and weekly weight fluctuations than unrestrained eaters, and 
groups did not differ on daily weight fluctuations. Concern for Dieting and Weight 
Fluctuation subscales were both associated with largest within-week fluctuations, 
whereas only the Weight Fluctuation subscale was related to weekly weight fluctuation. 
These findings suggest that individuals are able to accurately report on their struggles 
with their weight, as those who report more weight fluctuations do tend to actually have 
more variable weights.  
 Lowe, Feig, Winter, and Stice (2015) examined weight variability in a sample of 
171 women struggling with their weight who were weighed after six weeks and then 
again after six months. Weight variability was calculated as the root mean square error 
(RMSE) around each participant’s linear regression line based on these three weights. 
Weight variability was positively associated with future weight change in the next 18 
months, controlling for BMI, restraint, disinhibition, and baseline dieting status. It was 
not, however, associated with RRS score indicating that those with higher weight 
variability did not report significantly more dieting or weight fluctuation. While 
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Heatherton and colleagues (1991) did measure weight six months later in their sample, 
they did not report on the relationship between weight variability and future weight 
change. These few studies leave many questions unanswered about short-term weight 
variability and its role in weight gain proneness and health. Particularly in women 
struggling with their weight, above average weight variability may reflect the conflict 
between a drive for consumption of palatable foods and a drive for thinness, and may 
reflect an intermediary step between weight stability and eventual weight gain when 
obesogenic forces “win out” over efforts at restraint (Stroebe, van Koningsbruggen, 
Papies, & Aarts, 2013).  
 The inability to maintain stability in caloric intake is likely connected to an 
inability to maintain stability in body weight, as caloric intake is the primary contributor 
to weight gain (Mozaffarian, Hao, Rimm, Willett, & Hu, 2011). The body has a complex 
set of mechanisms to regulate eating behavior. These are in part determined by one’s 
biological energy needs for a functioning body, which vary predominantly based on 
resting metabolic rate (Caudwell et al., 2013; Weise, Hohenadel, & Votruba, 2014), 
although also in part by physical activity level. In someone with high weight stability, 
their experiences of hunger and satiety are presumably tightly related to their biological 
energy needs. They are also able to eat in a manner sensitive to their hunger and satiety 
levels, resulting in consistent caloric intake that is equivalent to their energy expenditure. 
On the other hand, an unstable caloric intake pattern may reflect problems in eating 
regulation. Rather than caloric intake being tightly linked to the body’s energy 
requirements, other factors external to the individual come to play a role in eating 
behavior. In order to better understand the transition from weight stability to weight gain, 
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eating regulation must be examined, as one cause of the undermining of the body’s 
weight regulatory system may be a weakening of the mechanisms that regulate eating.  
1.2 Understanding external influences on eating regulation 
 The amount humans eat is determined by a large number of factors. Feelings of 
hunger and satiety play a role in eating behavior, but these subjective experiences are 
affected by more than just the volume of food ingested, and sometimes decisions about 
whether or not to eat and how much to eat are not based on hunger/satiety sensations at 
all. Further, there is wide individual variability in the degree of eating in response to 
these different influences. The factors that play a role in determining eating behavior will 
be reviewed.  
 1.2.1. Influences on weight gain 
 As elaborated by Wansink (2004), both aspects of food presentation and the 
environment in which eating occurs play a role in intake. These include effort required to 
obtain food, social interactions, any distractions that take place during the eating process, 
and the specific form or presentation of the food, including packaging, portion size, 
features of dishes and utensils, variety, and palatability. The food and eating 
environments affect eating behavior in part by contributing to consumption norms (i.e. 
providing cues to indicate what and how much to eat), and by influencing the extent of 
consumption monitoring, or awareness of amount being eaten. In the current atmosphere 
of expanding portions of energy-dense foods that are widely available at affordable 
prices, and social norms that often encourage unrestrained enjoyment of good-tasting 
foods, the environment will cue people towards overeating, often times without 
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awareness that overeating is even occurring (Wansink, 1996; Wansink, Painter, & North, 
2005).  
 Extensive work has been done to examine the effect of portion size on eating 
behavior (see Zlatevska, Dubelaar, & Holden, 2014 for review). Overall, there is a 
curvilinear relationship between portion size and consumption, where at first portion size 
increases have a large effect on consumption, but as portions become larger the effect 
diminishes. Awareness of differences in portion size depends on various features of the 
food being presented, and in certain cases similar hunger and satiety levels are reported 
regardless of portion differences (Kral, 2006). Another key factor that determines caloric 
consumption is the ED (kcal/g) of food (see Rolls, 2009 for review). People tend to eat a 
consistent weight/volume of food rather than keeping calorie intake constant, meaning 
that eating foods with a higher ED tends to lead to consumption of more calories than 
eating low ED foods does (Rolls, 2009). Humans’ susceptibility to portion size and lack 
of sensitivity to ED explains, in some part, the detrimental effect of growing portions of 
calorically dense food at restaurants and fast food establishments on overconsumption. 
 Learned associations about meal size play a major role in amount consumed. Lack 
of sensitivity to the ED or portion size of foods provides further evidence for the role of 
associative learning in eating; heuristics such as “one bowl of cereal is an appropriate  
amount to eat” means that the amount in the bowl is used as an implicit guide to eating, 
rather than consciously factoring in the bowl’s size or the caloric density of the cereal 
(Brunstrom, 2007). Social setting also has a significant role on eating behavior, as 
humans tend to eat a similar amount to the person with whom they are eating (Herman, 
Roth, & Polivy, 2003; Polivy, Herman, Younger, & Erskine, 1979; Wansink, 2004). 
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 1.2.2. Influences on weight loss 
 Although the majority of environmental cues in modern society push us towards 
overconsumption, societal preferences for thinness, particularly among young women, 
can lead to volitional efforts to limit or reduce weight gain (McCarthy, 1990). While the 
most significant source of weight loss attempts is preceding weight gain (Chernyak & 
Lowe, 2010), given the strong pressures towards an internalization of the thin ideal, some 
women make efforts to lose weight even if they are at a healthy weight. Although most 
normal weight women are not actively striving to reach an unrealistically low body 
weight, many engage in dieting behavior in order to reverse weight gains. Those that are 
particularly prone to weight gain may then be more likely to diet, potentially contributing 
to weight variability among this group (Lowe et al., 2015). In light of this, the obesogenic 
environment may lead to weight changes in both directions. The food environment causes 
upward pressure on weight that is countered by health and appearance concerns causing 
downward pressure. While diets can lead to successful weight loss over the short term 
(Franz et al., 2007), weight regain is extremely common. In fact, dieting to lose weight is 
associated with future weight gain (Lowe et al., 2013).  
 1.2.3. Individual differences in sensitivity to external eating cues  
 Some individuals are able to maintain a stable weight over time despite these 
environmental factors. In studies manipulating portion size and ED, there has been wide 
variation in the strength of the effect of environmental factors on eating behavior 
(Almiron-Roig et al., 2013; Kral et al., 2012). However, attempts at uncovering 
moderators, such as dieting, restrained eating, and BMI, that explain individual 
differences in sensitivity to such environmental features have been largely unsuccessful 
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(Appleton, Martins, & Morgan, 2011; Rolls, 2009). The relationship between 
environmental influences on eating and biological or psychological regulation of intake is 
bi-directional; one’s “biology” may affect degree of sensitivity to environmental cues, but 
at the same time, repeated exposure to such environmental cues affects one’s biological 
response to food. The boundary model of intake regulation provides a foundation on 
which variety in sensitivity to obesogenic cues can be understood (Herman & Polivy, 
1984). It suggests that human biology regulates eating behavior by setting both a “hunger 
boundary” and a “satiety boundary.” When beyond these boundaries, physiological 
discomfort due to extreme hunger or fullness determines eating behavior, as the 
individual is driven to eat or stop eating to escape an aversive condition. However, 
between these boundaries exists a zone of biological indifference with no strong feelings 
of hunger or fullness, where eating behavior is primarily determined by other (e.g. 
cognitive, social, environmental) factors. These authors suggest that dieters, who report 
being highly conscious of what they eat and tend to have large weight fluctuations, will 
override their biological hunger boundary in an attempt to eat less than desired.  Over 
time, the act of not eating when hungry and eating despite being full is thought to degrade 
one’s hunger and satiety boundaries, meaning that it takes more deprivation before the 
dieter feels hungry, and more food intake before she feels satiated, thus extending the 
zone of biological indifference in dieters (Stroebe et al., 2013). Their larger zone of 
biological indifference leaves dieters’ eating behavior determined more by non-
physiological factors than that of non-dieters. When following their rules for weight 
control, dieters will only eat until reaching their “diet boundary;” a cognitively 
determined maximum to consume. However if a dieter becomes disinhibited, the amount 
  
 
 
 
11 
she can eat before reaching her physiological satiety boundary is greater than that of a 
non-dieter (see Figure 1). 
As those dieting likely are doing so as an attempt to counteract some 
predisposition towards weight gain (Lowe, 2015), they are starting off in a condition of 
increased susceptibility to the obesogenic food environment. Body mass is highly 
heritable, and manifests at least in part through responsiveness to environmental cues to 
overconsume. It could be that some individuals start off with a greater “zone of biological 
indifference” than others, increasing their risk for excessive weight gain. They may 
require more food intake before experiencing satiation and also may not be as driven by 
physiological hunger signals to eat. Exerting a cognitive “diet boundary” is a way to try 
to override this predisposition that in most cases is ineffective for long-term weight 
control.  
1.3. Internal eating regulation 
 1.3.1. Psychological and biological factors of eating regulation 
 After taking into account the external factors that determine how much we eat, 
there is still significant variability in caloric consumption, which can be explained by 
both psychological and biological factors. One psychological factor, the thin ideal, has 
already been discussed in the context of dieting. For some, stress and other emotions play 
a large role in eating behavior. Food can be used as a coping mechanism, or certain 
emotions can inhibit eating (Macht, 2008). Additionally, one’s hedonic hunger, or drive 
towards eating palatable foods in the environment in the absence of physiological hunger, 
may be a major determinant in caloric intake (Lowe et al., 2009). Of course the 
psychological forces that affect eating interact strongly with biological signals for hunger 
  
 
 
 
12 
and satiation. Therefore when attempting to isolate “biological” eating regulation, taking 
into account these psychological factors is important. 
 1.3.2. Measuring biological eating regulation 
 The amount of variability explained in calories consumed by biological satiation 
signals may be a key factor in the disintegration of obesity-prone individuals’ weight 
regulation systems. Presumably the ability to respond appropriately to hunger and satiety 
signaling is a factor in one’s ability to remain weight-stable without significant cognitive 
effort over consumption, and is a protective factor against the obesogenic food 
environment. Therefore being able to measure one’s strength of these internal signals 
would help better understand contributors to weight gain proneness. The body gradually 
detects the amount of calories eaten. Initial cues towards fullness are based 
predominantly on volume rather than caloric intake, and as absorption progresses caloric 
density plays an increasing role in satiety (Almiron-Roig et al., 2013). While decisions 
about how much to consume in any one eating episode are one factor in caloric intake, 
excessive caloric intake from one meal will not significantly affect weight regulation 
(Flatt, 1988; McKiernan, Hollis, & Mattes, 2008). The degree to which the content of one 
eating episode affects future eating choices is arguably a more important element in 
maintenance of stability in energy balance (McKiernan et al., 2008; Rolls, Roe, & 
Meengs, 2007). A system that does not accurately sense internal energy balance will, in 
our obesogenic environment, be susceptible to repeated overconsumption, which will 
contribute to weight gain over time (Flood & Rolls, 2007; Kelly et al., 2009).  
 In order to measure internal mechanisms of eating regulation, it is necessary to 
standardize, to the extent possible, all other influences on eating behavior. By assessing 
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eating behavior in a laboratory setting external influences are greatly reduced. However, 
extraneous influences on eating behavior can still exist in any given laboratory setting. 
These include events occurring during the visit prior to the eating task (e.g. completing 
questionnaires, being weighed); visual cues in the lab such as lighting; the presence or 
absence of others (other participants and study coordinators); instructions provided about 
the eating task; the size, shape, and color of the dishes on which food is presented; and 
timing (e.g. time of day, time since last eating episode), among others (Blundell et al., 
2010). In addition, the exact formulation of the food provided in a test meal can affect 
eating behavior. All factors besides the one being manipulated for the study must be held 
as constant as possible. These include the hedonic value of the food, portion size, energy 
density (ED), variety, participant-rated liking of the food, hunger, time provided to eat 
any given course, and inter-meal interval (time between courses) if multiple courses are 
provided (Almiron-Roig et al., 2013).  
 1.3.2.1. Caloric compensation 
 Caloric compensation studies are one way to measure short-term regulation of 
energy intake, while controlling for other factors that determine eating behavior. Rather 
than measuring strength of internal hunger signals at the beginning of an eating episode, 
the caloric compensation paradigm tests adjustments in intake in response to changes in 
the ED of a preload. These studies consist of several laboratory-based meals that include 
preloads as well as ad libitum entrées. The preload is covertly varied in ED while 
maintaining equal portion sizes and similar palatability. Two versions of the preload are 
created that look and taste similar, one high in ED, and one low in ED. Participants are 
instructed to eat the entire preload, and then after a pre-determined delay, are provided 
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with the entrée, of which they are told to eat until full. Caloric compensation is measured 
as an index of the difference in entrée energy intake in the high and low ED conditions 
divided by the difference in preload energy intake, multiplied by 100 (Kral et al., 2012; 
Whitaker, Wright, Pepe, Seidel, & Dietz, 1997). A caloric compensation index of 100 
equals perfect compensation; that is, a reduction in calories consumed during the entrée 
equal to the increase in calories in the high ED preload. A score under 100 indicates 
undercompensation, meaning that the main course calories were not sufficiently reduced 
to balance out the increase in calories from the high ED preload. A score above 100, on 
the other hand, indicates overcompensation. Studies have found wide ranges in caloric 
compensation index, from -370% to 450%. On average, undercompensation is much 
more frequent than overcompensation (Appleton et al., 2011), with mean percent 
compensation falling around 50% in most studies of children (Johnson & Birch, 1994; 
Kral et al., 2012; Remy, Issanchou, Chabanet, Boggio, & Nicklaus, 2015) and adults 
(Appleton et al., 2011). A 50% compensation index represents a higher total intake 
(preload plus entrée) in the high-ED, compared to low-ED condition, as individuals do 
not fully compensate for the extra calories in the high-ED preload by reducing entrée 
intake. If this tendency occurs across meals in everyday life it can create a positive 
energy balance and weight gain over time.  
 The physical form of a preload has been found to be important in the extent to 
which compensation occurs. Poorer compensation is seen from beverages than solid and 
semi-solid foods (Almiron-Roig et al., 2013; Rolls, 2009) and soup has been repeatedly 
demonstrated as particularly satiating in that compensation tends to be better following a 
soup preload than some other foods (Rolls, 2009).  
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 Consistent differences in caloric compensation have been seen by age and sex; 
compensation tends to get worse with age, with the most accurate compensation seen in 
young children, and with males tending to have more accurate compensation index scores 
than females do (Birch & Fisher, 1997; Cecil et al., 2005; Ranawana & Henry, 2010; 
Rolls et al., 1994). Additionally, superior caloric compensation has been seen in regular 
exercisers compared to those that are sedentary (Long, Hart, & Morgan, 2002). While 
some studies found incomplete compensation in all groups to different degrees (Birch & 
Fisher, 1997; Cecil et al., 2005), others found that certain subsets of their samples, such 
as males (Ranawana & Henry, 2010), regular exercisers (Long et al., 2002), and male 
unrestrained eaters (Rolls et al., 1994), had highly accurate compensation.  Findings on 
differences in caloric compensation between dieters and non-dieters and between 
restrained and unrestrained eaters have been mixed. Rolls (1988) found that non-dieters 
ate less during a test meal with increasing liquid preload sizes (both in calories and 
volume) while dieters showed poorer compensation, eating similar amounts at the test 
meal regardless of preload size. Additionally, Rolls (1994) compared male and female 
obese and normal weight restrained and unrestrained eaters based on RRS score on meal 
consumption following several versions of a yogurt preload. While only the unrestrained 
normal weight male group demonstrated close to perfect compensation, unrestrained 
normal weight females showed more accurate compensation than did any of the other 
groups. However, Appleton and colleagues (2011) found that, in an adult sample, the 
relationship between preload condition (high or low calorie milkshake) and amount eaten 
at lunch 60 minutes later was only related to age and order of preload presentation, and 
not sex, BMI, DEBQ restraint, disinhibition or hunger score, or physical activity. They 
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did not test for significance of RRS-measured restraint or dieting. In children, caloric 
compensation has been inconsistently associated with BMI, with children of higher 
weights or higher body fat showing poorer compensation in some cases (Johnson, 2000; 
Johnson & Birch, 1994; Kral et al., 2012), but no relationship in others (Cecil et al., 2005; 
Faith et al., 2000; Johnson & Taylor-Holloway, 2006). Much of the individual variability 
in caloric compensation is still largely unaccounted for by the individual characteristics 
that have been tested (Appleton et al., 2011). One reason for this could be a lack of 
validity of self-reported eating behavior in describing actual regulation of intake 
(Williamson et al., 2007), as there is little evidence that measures of eating styles reflect 
naturalistic intake. In the case of restrained eating it has repeatedly been demonstrated 
that there is no relationship between multiple restraint measures and naturalistic or 
laboratory-based caloric intake (Stice, Cooper, Schoeller, Tappe, & Lowe, 2007; Stice, 
Sysko, Roberto, & Allison, 2010). The association between weight variability, an 
objectively quantified measure, and caloric compensation has never been tested, to our 
knowledge.  
 1.3.2.2. Eating in the absence of hunger  
 People widely vary in how susceptible they are to the presence of palatable foods 
when not physiologically hungry. Eating in the absence of hunger has primarily been 
studied in children as susceptibility to eating when satiated in response to the presence of 
palatable snack foods (Balantekin, Birch, & Savage, 2017; Fisher & Birch, 2002; Kral et 
al., 2012; Remy et al., 2015). It appears to be a stable trait in children (Fisher & Birch, 
2002) that is heritable, increased in overweight/obese children (Kral et al., 2012), and 
associated with risk for obesity in boys (Faith et al., 2006). EAH has also been associated 
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with dieting behaviors and later binge eating in adolescent girls (Balantekin, Birch, & 
Savage, 2015; Balantekin et al., 2017). A questionnaire for EAH has been developed and 
tested in college student populations (Pérez-Morales, Jiménez-Cruz, Alcántara-Jurado, 
Armendáriz-Anguiano, & Bacardí-Gascón, 2013), although its concurrent validity with 
laboratory EAH is questionable (Madowitz et al., 2014; Shomaker et al., 2013). 
Poortvliet and colleagues (2007) measured the amount of chocolate cake consumed in 
adults immediately after consumption of a main course, and found significant caloric 
intake from the cake. This study did differ from an EAH study in that a standard main 
course was provided to everyone and fullness ratings after the main course may have 
been lower than after an ad libitum meal. Other, adult studies on ad libitim intake of 
snack foods have predominantly tested the disinhibiting effects of a palatable preload 
(e.g. high calorie milkshake) among restrained eaters and dieters (Giesen, Havermans, 
Nederkoorn, Strafaci, & Jansen, 2009; Guerrieri, Nederkoorn, Schrooten, Martijn, & 
Jansen, 2009; Lowe, Whitlow, & Bellwoar, 1991; Lowe, 1995; Polivy & Herman, 1985). 
In these cases the preload was considered a “forbidden food” to many dieters, thus 
activating a different response than a diet-consistent preload. Research has determined 
that it is the perceived prohibition of a milkshake preload, not caloric load, that causes 
counter-regulation among dieters (Polivy & Herman, 1985). Tendency to eat after a 
normal, diet-consistent meal may capture a different aspect of appetite control than eating 
after a dessert-like preload.  
 Social desirability may limit the utility of an EAH test in adults. Kral and 
colleagues (2010) found that, among a sample of high and low obesity risk adolescents, 
the low-risk female group ate much more during an EAH manipulation than did the high-
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risk female group or any of the males. Although the findings could be conflated by 
differences in BMI or dieting status between groups, it also could be that high obesity 
risk participants adjusted their laboratory behavior based on perceived societal pressures 
to eat less. To our knowledge EAH has also never been tested concurrently with 
measured weight variability in adults.  
1.4. Measuring eating regulation to understand weight variability 
 Weight variability is defined as the average amount that individual body weights 
vary from a linear regression line that best fits that individual’s weight trajectory over 
time, assuming no major change in environment, lifestyle, or health status during the 
period that weights are measured. Weight variability is conceptualized as a breaking 
down of the internal weight regulation system, which, in our obesogenic environment, 
may be an early sign of prolonged weight gain. Eating regulation is a critical component 
of weight control, and an assumption in the association between the obesogenic 
environment and weight gain is an increase in caloric intake (and attempts to cut back on 
intake, in those who try to reverse weight gains). By measuring eating regulation, both in 
terms of sensitivity to ingested calories and susceptibility to eating foods with high 
hedonic value when not hungry, two factors that may be driving weight variability can be 
better understood. Eating regulation can be examined in a short-term (within one meal or 
one day) or long-term (over weeks or months) fashion. While it is the longer term 
regulation that is most directly relevant to weight change, short-term eating behaviors are 
easier to measure in a controlled fashion, and may reflect habitual tendencies that are 
significant enough to produce weight changes. This relies on the assumption that these 
short-term measurements of eating regulation (caloric compensation and EAH) are stable 
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traits that would be consistent when repeatedly measured. While EAH has been found to 
be stable in children (Fisher & Birch, 2002), its stability has not been tested in adults, and 
caloric compensation has not been repeatedly tested over time in adults.  For stability to 
exist, the biological trait being measured by these tests must be stronger than the more 
transient moods, situations, physical activity levels, and eating behaviors that could also 
affect amount eaten in the lab.  
 Accurate caloric compensation means that the body is able to sense ED of food 
eaten, and offset extra calories taken in at one point by reducing intake at the next meal. 
Having a system that can account for ingestion of energy-dense foods over time is 
integral to weight maintenance in the face of so many calorically dense foods available. 
An inability to automatically regulate intake from one meal to the next, on the other hand, 
may set one up to repeatedly take in a high number of excess calories, contributing to 
weight gain over time. A benefit of the caloric compensation paradigm is that the caloric 
difference between preload conditions is covert, meaning any adjustments made in test 
meal intake must be due to feedback from internal fullness sensations rather than 
cognitions about wanting to control intake or social desirability. Without internal signals 
to reduce intake based on prior caloric load, someone concerned about their weight may 
be forced to rely on cognitive strategies to reduce intake, leading to higher weight 
variability from repeated weight gains followed by attempts to lose weight. 
 Caloric compensation does not capture one’s draw towards highly hedonically 
pleasing foods outside of physiological hunger. Because cues to eat such foods are so 
pervasive, high responsivity to such cues in the food environment is another path by 
which susceptibility to weight gain could occur. The EAH paradigm taps into such 
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responsivity, as a series of tasty snack foods are presented to the individual after they 
have finished consuming an entrée to fullness. By asking participants to taste each one 
under the sham explanation of studying taste preferences, the foods may become even 
more appetizing (Lowe et al., 2009). The more one consumes of the snack foods, the 
more driven they presumably are by the presence of palatable foods in the environment. 
Increased EAH intake in a laboratory setting may translate to eating beyond physiological 
satiety when confronted with hedonically rewarding foods in one’s natural environment 
as well. Again, someone who has a particularly difficult time resisting the draw of 
palatable foods may be forced to exert high levels of self-control in order to control her 
weight, which is unlikely to be successful over the long-term, thus resulting in higher 
weight variability.  
1.5. The present study 
 The reviewed literature suggests that above average weight variability may be a 
clinically relevant way of characterizing patterns in weight change that predict eventual 
weight gain. However, there are large gaps in understanding the significance of weight 
variability and how best to measure it. Because eating regulation is so closely tied to 
weight change, testing the association between weight variability, on one hand, and one’s 
ability to sense caloric consumption and to eat in the absence of hunger, on the other, 
could illuminate how weaknesses in the body’s weight regulatory system may be 
contributing to weight variability. 
 Young adulthood is a time when, for many, unhealthy weight gain begins. The 
transition from adolescence to adulthood has been identified as an integral time to target 
individuals for weight gain prevention (Nelson, Story, Larson, Neumark-Sztainer, & 
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Lytle, 2008). However, weight variability during young adulthood has rarely been 
examined (Lowe et al., 2015), and when it was, the calculation of weight variability was 
limited to three weights. More measurements should increase the accuracy of weight 
variability measurement, as this would increase reliability and reduce the effect of 
potential outliers. The present study aimed to describe a fuller profile of those with above 
average weight variability as compared to those showing relative weight stability, among 
a sample of young adult women. Women who reported struggling with their weight were 
over-sampled in order to increase the likelihood of a wide range of weight variability 
scores. Additionally, those who described a very stable weight over time were sought out 
as a comparison group. Men were excluded due to the fact that previous studies have 
focused on women and that the present study would lack the power to compare men and 
women. Only women with a body mass index (BMI) in the normal range were included 
in order to minimize possible confounding of BMI with the constructs of interest. The 
age range was limited to 18-30 in order to target those that may be prone to future weight 
gain, but with a higher chance of having not yet started to gain significant weight.  
 In much of the prior research examining weight cycling, self-reports of frequency 
of past weight losses and regains were used to categorize weight cycling categories based 
on number of weight losses and/or number of pounds lost (Field et al., 1999; French, 
Story, Downes, Resnick, & Blum, 1995; Mehta et al., 2014; Messier et al., 2014; 
Rebuffé-Serive et al., 1994). However, because no consistent cut-offs are set ahead of 
time, this approach is susceptible to bias. It also relies on accurate recall, and only 
includes intentional weight losses. Vergnaud and colleagues (2008) proposed a deviation 
method that takes into account the number of weight variations in opposite directions and 
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calculates the maximum deviation between measured weight and expected weight if the 
weight cycle had not occurred, defining weight cycling more objectively than prior 
studies had done. Another common method of assessing weight variability, which was 
used in the present study, is continuous and based on measured weights. A linear 
regression model for weight by time is created for each participant, and RMSE around 
that regression slope is calculated as the weight variability index (French et al., 1995; 
Lissner et al., 1991; Lowe et al., in press). While the RMSE approach is more objective 
than weight cycling categories, it does assume that weight change is linear, and lacks 
information about the exact pattern of weight change that has occurred.  
 Some amount of weight variability is experienced by everyone and is insignificant 
noise (Heatherton et al., 1991; Tanaka et al., 2004). For example, mean daily fluctuation 
in the normal weight, unrestrained females measured by Heatherton and colleagues was 
approximately 0.94 pounds and mean weekly fluctuation was 1.13 pounds. Therefore 
when aiming to measure weight variability that is potentially clinically significant, it is 
important to have enough weights as well as a sufficiently long time period so that the 
signal of individual differences in potentially meaningful variation can emerge from the 
noise of weight variation that occurs in everyone. Two months was chosen as the 
weighing period in order to balance participant burden with maximizing time for weight 
to show meaningful fluctuations. Measuring weight changes benefits from its objectivity; 
self-report measures depend on respondents being honest and unbiased, whereas 
measured weight does not. Objectively measuring weight variability also provides the 
opportunity to examine how much reports of weight cycling align with measured weight 
variability.  
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 Importantly, the act of regular weighing has been associated with improved 
weight loss among obese treatment-seeking samples (VanWormer et al., 2009; Zheng et 
al., 2014) and prevention of weight gain among college students (Bertz, Pacanowski, & 
Levitsky, 2015). While its effects have not been tested on weight variability, it follows 
that more frequent weighing may reduce weight variability. It could be especially 
problematic if those highest in weight variability are most reactive to regular weighing 
and reduce their variability. In order to minimize the chances of this effect, participants 
were instructed to blindly weigh themselves; their weight was not displayed on the scale, 
and was only transmitted to the data collection website via Wi-Fi. Additionally, weights 
were collected daily in order to desensitize participants to the act of stepping on the scale.  
 In addition to objectively measuring weights, this study quantitatively measured 
two potentially influential aspects of actual eating behavior. The first, caloric 
compensation, measures adjustments in intake in response to changes in the ED of a 
preload. A more accurate compensation is a marker for a well-functioning internal system 
of hunger and fullness for regulation of short-term intake. The ability to better adhere to 
fullness cues after eating a higher ED version of a food provides one level of protection 
against the environmental obesogenic cues to overconsume. It may be that those who are 
able to maintain a fairly accurate caloric compensation index are protected against weight 
gain. Increased weight variability might signify that the internal controls promoting 
weight regulation (accurate perception of internal cues of hunger and fullness) are 
deteriorating. Caloric compensation was tested during three test meals in the laboratory. 
The same pasta entrée was served ad libitum at each meal, but the preload preceding the 
meal varied in ED between the three visits; at one there was no preload (control), at one 
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there was a low-ED soup preload, and at the other there was a high-ED soup preload. All 
participants completed the control condition first, and the order in which soups (meal 
visit 2 and 3) were presented was randomized. The caloric compensation index tested 
whether calories consumed from pasta differed between high-ED and low-ED conditions 
according to the calorie difference in preloads. Soup was chosen due to its demonstrated 
effect on a reduction of entrée intake in prior studies (Rolls, 2009) and because it is a 
typical first course of a meal. It is also a good vehicle for manipulation of ED while 
keeping taste and volume similar.  
 Because of the strong environmental forces on our consumption that often 
override hunger and fullness, weight variability could be associated with a susceptibility 
to environmental cues as well as with strength of satiety signaling. In order to examine 
this, an EAH paradigm tested how much participants eat of a variety of highly palatable 
snacks after they have already eaten their meal to satiation during the control visit. 
Participants were not told ahead of time that they would be presented with more food 
following the entrée. They were instructed to taste several snack foods in order to 
evaluate their preferences for different foods, and to eat as much as they would like. In 
this way the first visit served two functions: as a control condition for the caloric 
compensation paradigm (entrée intake with no preload), and to test EAH following the 
entrée consumption. Finally, further examination of weight variability with self-reported 
dieting, body dissatisfaction, hedonic hunger, and loss of control eating was assessed via 
administration of a series of questionnaires.  
 In summary, the present study tested the association of weight variability among 
young women with (1) adjustments in intake in response to changes in the ED of a 
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preload, (2) susceptibility to EAH in response to the presence of highly palatable snack 
foods, and (3) self-reported eating styles. A sample of young women who reported either 
being highly weight stable or having frequent weight fluctuations weighed themselves 
daily for eight weeks. They also completed three test meals in order to test their within-
meal and daily caloric intake, and level of eating in the absence of hunger.  
1.6. Aims and Hypotheses 
 The primary aim of the study was to examine the relationship between weight 
variability and eating regulation. It was hypothesized that those with high weight 
variability would have poorer eating regulation, quantified by (a) poorer caloric 
compensation and (b) higher EAH. 
 An exploratory aim was to develop a psychological profile of individuals with 
high and low weight variability. The association between weight variability and a series 
of measures about restrained eating, dieting, weight history, and drive to consume 
palatable foods was tested.  
 
Chapter 2: Method 
2.1. Participants 
2.1.1. Recruitment 
 Participants were recruited through flyers on Drexel’s campus, announcements in 
classes, and Sona Systems, a website that allows Drexel undergraduates to participate in 
psychology research at the university. The study was described as measuring changes in 
weight and appetite due to the menstrual cycle.  
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2.1.2. Inclusion/Exclusion Criteria 
 Females between the ages of 18 and 30 were included in the study. Eligible 
participants had a BMI between 18.5 and 25 kg/m
2
. They also had to report liking the 
foods that were provided at the test meals, assessed with questions about the specific 
foods offered during screening. Exclusion criteria included the use of a medication that 
affects body weight that has not been at a stable dose for at least three months, the 
presence of a medical or psychiatric condition that may limit one’s ability to comply with 
the procedure or affect weight, history of a diagnosed eating disorder, being pregnant or 
planning to become pregnant in the next year, and being unable to consent.  
2.2. Procedure  
 A pilot study was completed prior to recruitment to test the association in normal 
weight college women between five-week weight variability and a series of 
questionnaires about restrained eating, dieting, weight history, drive to consume palatable 
foods, and physical activity habits in order to identify correlates of weight variability. It 
was hoped that the results of the pilot study could be used in order to design the screening 
criteria that would have the highest likelihood of identifying those high and low in weight 
variability. However, measured weight variability was unrelated to any of the 
questionnaires tested in the pilot study, limiting its ability to inform selection criteria. The 
pilot study did demonstrate feasibility of the at-home blind weighing paradigm.  
 For the present study, interested potential participants were directed to the study 
website, where they read a brief description of the study, which provided sufficient detail 
for them to decide if they were still interested and would like to proceed with the 
screening process. They were asked to complete a 10-minute online screening 
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questionnaire via Qualtrics, a secure online survey tool. Here they entered information 
about the inclusion/exclusion criteria listed above as well as information about their 
liking of the test foods and weight history/variability (see attached questionnaire for 
details). Only after completing the questionnaire and being deemed eligible were 
participants asked to provide their name, email address, and phone number. Study 
coordinators then contacted eligible participants by email to schedule an in-person 
screening visit. Attempts were made at this time to over-sample for those expected to 
have a more extreme weight variability based on its hypothesized correlates based on 
findings by Lowe and colleagues (2015). Individuals who reported features associated 
either with a very stable or very variable weight were given priority in selection of 
participants.  Those chosen for their expected high weight variability endorsed at least 
one of the following: weight suppression greater than 5 lbs; a history of dieting; or above 
average body dissatisfaction. Those chosen for expected stable weights endorsed none of 
those features.  
At the start of the in-person screening visit, informed written consent for the study 
was obtained from participants. The study coordinator then measured participant’s height 
and weight. The participant completed a series of questionnaires on Qualtrics. Each 
enrolled participant was provided with a Bluetooth-connected scale (Withings WS-30) 
and instructed to weigh herself every morning before eating or drinking. This self-
weighing continued for eight weeks. The texting/email reminder system and 
compensation arrangement was explained.  
For the next eight weeks participants weighed themselves daily, first thing after 
waking up, after using the bathroom, wearing only light clothing. If a weight was not 
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received for two days in a row, the participant received text or email communication 
reminding them to weigh in. Participants were compensated $0.25 per weight received. If 
they completed at least 50 of the 56 total weights, they received a $5 bonus. The screen 
on the scale was covered so participants were not able to see their weights. Participants 
who usually did not weigh themselves were asked to only use the study scale for the 
duration of the study; those who reported regular self-weighing were asked not to weigh 
themselves on another scale if they were willing, or to continue to weigh themselves at 
the frequency they had been doing previously.  
During the weighing period, participants also completed three meal sessions. All 
attended the control/EAH condition first, and the order of preloads for their second and 
third visits was randomized and counterbalanced. Visits were scheduled one week apart if 
possible (with minimum delay between visits of 4 days and maximum delay of 14 days). 
For each visit participants were instructed to eat a standardized breakfast four hours 
before their scheduled appointment on their own, consisting of a bagel with cream cheese 
or butter, and 8 oz of orange juice or apple juice. Coffee was also permitted if typically 
consumed in the morning. Study staff asked detailed questions about breakfast content 
and timing at the start of each meal visit to confirm that instructions were followed. 
Participants then arrived at the lab between 11am and 1pm, with timing consistent across 
meals. At the control/EAH visit, they were presented with the pasta entrée and instructed 
to eat until they felt full. Participants were given as long as they liked to consume the 
entrée up to a maximum of 20 minutes. Immediately after finishing the entrée, they were 
presented with a variety of snack foods and were told they could eat as much as they 
wanted, and must at least taste each item. Participants were told that we were measuring 
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their taste preferences and were asked to complete the Food Perception Scale for each 
food item. They were left alone for 10 minutes to complete this task, and completed a 
final hunger rating afterwards. At the next two visits, participants consumed the soup 
preload (either high or low ED). They were required to finish the bowl and were given up 
to 10 minutes to do so. They then waited 30 minutes, during which time they were able to 
do whatever they liked in the test room except for eat or drink. This break time was 
chosen based on Almiron-Roig and colleages’ findings that the most effective inter-meal 
interval for testing caloric compensation is between 30 and 120 minutes (Almiron-Roig et 
al., 2013). The shortest acceptable interval was selected to reduce participant burden. 
After the break participants ate the pasta entrée with the same instructions as at the first 
visit. Participants were alerted that they would not be offered snacks after the pasta at the 
second and third meals. Hunger ratings were measured prior to and after each course, and 
Food Perception Scales were completed after each course. Participants were compensated 
$20 for completion of the three meals. Water was provided and consumption was 
measured during each course.  
After completion of weighing and all meals, participants returned for a final visit 
to return the scale, complete questionnaires about their perceptions of the study and 
eating behaviors during the study, and receive study payment. Overall, including those 
who dropped out of the study, participants were paid an average of $30.20 for 
participation in the entire study (weighing and meals). Completers received $31.75 on 
average. Participants also had the option of receiving extra credit points for a psychology 
course in lieu of $5 of their compensation.  
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2.3. Test foods  
Preload. Tomato soup was chosen as the preload due to being the most widely liked of 
several creamy vegetarian soups in a separate survey study. Pureed vegetarian soup has 
been found to affect intake of a test meal (Rolls, Fedoroff, Guthrie, & Laster, 1990) and 
appears as a natural first course for adults. The low-ED version consisted of 227g of 
Campbell’s Soup to Go Classic Tomato Soup plus 23g of water, totaling at 250g and 100 
calories (ED = 0.40). The high-ED version was made with 221g of Campbell’s Soup to 
Go Creamy Tomato Soup plus 29g of heavy cream, totaling at 250g and 250 calories (ED 
= 1.00). Recipes were developed to maximize the caloric difference between versions 
while minimizing differences in taste. Participants were required to finish the soup (Flood 
& Rolls, 2007). Portions were not adjusted for participant BMI because only women with 
a limited range of BMIs were eligible for the study.  
Entrée. Barilla Rotini pasta with Trader Joe’s Pesto alla Genovese was served as the 
entrée. Participants were served 227g (1/2 lb) of dry pasta, cooked and mixed with 80g of 
pesto. Serving size was determined to be large enough that participants would be highly 
unlikely to finish the bowl. The pasta was presented in a large serving bowl with spoons, 
alongside a smaller bowl and fork. Pesto was chosen over tomato sauce in order to 
provide a different sensory experience after the tomato soup.  
EAH. Bowls of Lays potato chips (69g), Rold Gold mini pretzel twists (68g), M&Ms 
(319g), and Mini Oreos (288g) were provided to the participant. Portions were 
determined to be large enough that participants would be highly unlikely to finish any 
one of them, and also to reduce visual feedback of amount eaten.  
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2.4. Measures 
Food Perception Scale. The food perception scale was created by the lab to assess liking 
of all study foods. Participants were asked to rate how much they like each food on a 9-
point scale from "Dislike Extremely" (rating = 1) to "Like Extremely" (rating = 9). They 
were also asked to rate the sweetness, creaminess, saltiness, and crunchiness of the food 
on a 9-point scale. Responses were used to determine whether palatability was associated 
with intake, and also to disguise the true purpose of the eating paradigm. The Food 
Perception Scale was completed after each soup and pasta course at each visit to reduce 
distraction during eating. For the EAH test participants filled out the relevant Food 
Perception Scales while eating. 
Diet and Weight History Questionnaire (Witt, Katterman, & Lowe, 2013). The DWHQ is 
designed to gain a detailed history of one’s attempts at dieting and weight fluctuations. 
Additionally, the DWHQ measures weight suppression (WS), the difference between 
current weight and highest weight, which has been found to have adaptive and 
maladaptive consequences in non-clinical populations, but primarily maladaptive 
consequences in clinical populations, specifically individuals with AN and BN (Witt et 
al., 2013). WS is one marker of how successful one’s diet has been. The DWHQ was 
completed at the screening visit. 
Revised Restraint Scale (RRS; Herman & Polivy, 1980). Restrained eating was measured 
with the 10-item RRS. This scale has high internal consistency (Chronbach’s α = 0.78 – 
0.86; Allison, Kalinsky, & Gorman, 1992) and test-retest reliability (r = 0.95) and 
predicts counterregulatory eating in laboratory settings (Polivy, Heatherton, & Herman, 
1988; Ruderman, 1985). The RRS was completed at the screening visit. 
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Three Factor Eating Questionnaire (TFEQ; Stunkard & Messick, 1985). The TFEQ is a 
51-item questionnaire including three subscales: cognitive restraint, disinhibition, and 
hunger. It has been shown to have a robust factor structure and be both a valid and 
reliable measure of these three eating constructs (Cappelleri et al., 2009). The TFEQ was 
completed at the screening visit. One item from the hunger subscale was inadvertently 
excluded from the study; therefore total scores on that subscale may be underestimated. 
Dutch Eating Behavior Questionnaire (DEBQ) Emotional Eating Subscale (van Strien et 
al., 1986). This measure addresses the extent to which one eats in response to both diffuse 
emotional states (e.g “Do you have a desire to eat when things are going against you or 
when things have gone wrong?”) as well as clearly labeled emotions (e.g. “Do you have a 
desire to eat when you are anxious, worried, or tense?”). This subscale has high internal 
consistency in obese and nonobese men and women (Chronbach’s α = 0.94; van Strien et 
al., 1986). Two items relating to eating in response to anger were inadvertently excluded 
from the study, limiting the validity of the measure. The DEBQ was completed at the 
screening visit. 
Power of Food Scale (PFS; Lowe et al., 2009). The PFS was developed to measure the 
psychological impact of living in a food-abundant environment. It consists of three 
subscales: food available, food present, and food tasted (Cappelleri et al., 2009). The PFS 
has high internal consistency (Chronbach’s α = 0.91) and adequate test-retest reliability (r 
= 0.77) in both obese and college student samples. The PFS was completed at the 
screening visit. 
Satisfaction and Dissatisfaction with Body Parts Scale (SDPBS; Berscheid, Walster, & 
Bohrnstedt, 1973). This scale measures satisfaction with body parts that are often of 
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concern to women and girls. It has shown to have internal consistency (α = 0.94), test-
retest reliability (r = 0.90), and predictive validity for future eating disorder onset (Stice, 
Marti, Spoor, Presnell, & Shaw, 2008). The SDBPS was completed at the screening visit. 
Eating Loss of Control Scale (ELOCS; Blomquist et al., 2014). The ELOCS was 
developed as a continuous measure of loss of control eating. It has shown good internal 
reliability (α = 0.90) and convergent validity in a sample of obese individuals with Binge 
Eating Disorder. The ELOCS was completed at the screening visit.  
Ideal Body Stereotype Scale- Revised (IBSS-R; Stice, Schupak-Neuberg, Shaw, & Stein, 
1994). The IBSS-R consists of 10 statements about what attractive women look like, for 
each which participants rate their agreement or disagreement on five-point scales. It has 
shown good internal consistency (Chronbach’s α between 0.88 and 0.91). The IBSS-R 
was completed at the screening visit.  
Hunger Assessment. Ratings of hunger, fullness, desire to eat, and prospective food 
consumption was made before and after each course on a scale from one to nine with 
words anchored at each end (e.g. "How hungry are you right now?" with anchors of "Not 
at all," and "As hungry as I've ever felt"; Blundell et al., 2010).   
Time since last period. Participants reported on the start dates of their past three 
menstrual cycles at both the screening and follow-up visits. This information was used to 
calculate number of days since last period start date at each meal visit. As menstrual 
cycle can affect weight and appetite, days since last period start date was included as a 
covariate in analyses that included eating behavior. For analyses including EAH, days 
since last period at the control meal was used as a covariate. For those including 
%COMPX, days since last period both at High- and Low-ED meals were controlled for.  
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Weight variability. Participants were given a Bluetooth-connected scale (Withings WS-
30) with tape over the screen and instructed not to look at their weights. The Withings 
HealthMate app was loaded onto participant phones and linked with a study account and 
with their scale. For participants with an iPhone, the app was locked to prevent 
participants from viewing weights. For those with an Android, it is not possible to lock 
the app; thus they were instructed to avoid looking at the app. Weight variability was 
calculated based on the method used by Lowe and colleagues (2015). Growth curve 
analysis was used to calculate weight change trajectories over the eight weeks that 
weights were measured (Mirman, 2014). First, visual outliers were excluded. Next, linear 
regression curves were modeled treating both slope and intercept as random effects. Next 
the RMSE around each participant’s regression was calculated as that person’s weight 
variability score (see Figures 2 and 3 for examples). The further one’s weights deviated 
from the expected linear model, the higher their RMSE score. This method benefits by 
controlling for each person’s weight trajectory implicitly, isolating variability in weight 
from its overall trend over the eight weeks. Additionally, curvilinear regression curves 
were modeled to better fit the shape of the data. RMSE around each participant’s 
curvilinear regression was calculated as a second weight variability score. However, 
RMSE was almost identical calculated around a linear and curvilinear line (r = 0.999), so 
only the linear calculation was used in further analyses. 
Caloric Compensation Index (%COMPX). The caloric compensation index (%COMPX) 
was calculated as follows: %COMPX = [(EIlowED – EIhighED) / (PreloadhighED – 
PreloadlowED)] X 100 (Whitaker et al., 1997). EIlowED refers to test meal caloric intake 
after the low ED preload, EIhighED refers to test meal caloric intake after the high ED 
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preload, PreloadhighED refers to calories consumed from the high ED preload itself, and 
PreloadlowED refers to calories consumed from the low ED preload. Because finishing the 
preload is required, %COMPX measures the difference in test meal intake between 
conditions on a linear, continuous scale. A score of 100% indicates perfect compensation, 
where the difference in test meal intake between conditions is equal to the differences in 
caloric content of the two preloads. Scores less than 100% indicate undercompensation 
(overeating) and scores above 100% indicate overcompensation (undereating).  
Eating in the absence of hunger (EAH; Birch, Fisher, & Davison, 2003). EAH was 
measured as the number of calories consumed from snack foods provided after the 
participant had eaten to satiation during the first test meal.  
2.5. Data analysis plan  
 A mixed factorial analysis of variance (ANOVA) with a within-subjects factor of 
preload condition and a between-subjects factor of condition order was used to test for 
condition order effects on test meal caloric intake. Because test week was not 
significantly related to intake, it was not included in further models. Additionally, as a 
rough test of stability of caloric compensation over time, pasta intake at each test meal 
was correlated. Differences in pasta and total intake between meals were tested using 
Repeated Measures ANOVAs. The Greenhouse-Geisser correction was used to account 
for sphericity violations. Post-hoc comparisons were tested with Fisher’s Least 
Significant Difference test. 
 Weight variability was calculated using the method described above. Then, 
weight variability groups were formed in three ways. First, screening questions were used 
to categorize participants as either likely high in weight variability (weight suppression 
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greater than 5 lbs, dieting history, or above average body dissatisfaction), or low in 
weight variability (none of those features). These groups would only be used to test the 
relationship of weight variability with other measures if they significantly differed in 
weight variability. Median split and tertile split groups were also formed based on actual 
weight variability scores.  
 Independent-samples t-tests compared %COMPX and EAH between high and 
low weight variability groups. Then a one-way ANCOVA compared %COMPX between 
groups, controlling for BMI, time since start of last period at High- and Low-ED meals, 
number of missing weights, age, and slope of weight trajectory. A one-way ANCOVA 
compared groups on EAH, controlling for BMI, time since start of last period at the 
control meal, number of missing weights, age, and slope of weight trajectory. A mixed 
factorial ANCOVA with one between-subjects factor (weight variability: high/low) and 
one within subjects factor (preload condition: Control/Low ED/High ED) was run to 
determine whether weight variability groups differed in total consumption  (preload + test 
meal + EAH) across visits, controlling for BMI, time since start of last period, and slope 
of weight trajectory. The association of slope, weight variability, and their interaction 
with EAH and %COMPX was also tested continuously using hierarchical regression 
analyses. First, the association was tested with centered weight variability and slope as 
step one, and their interaction as step two, with EAH and %COMPX as dependent 
variables. Then the relationship was tested controlling for covariates. Age, BMI, time 
since start of last period, and number of missing weights were entered as covariates in 
step one; weight variability and slope of weight trajectory were entered as step two; and 
  
 
 
 
37 
the interaction between weight variability and slope of weight trajectory was entered as 
step three. EAH and %COMPX were each used as the dependent variable in one analysis.  
 Because of the large number of self-report measures that are likely to have high 
inter-correlations, Principal Components Analysis (PCA) was run in order to develop 
variables representing the range of eating and weight-related attitudes that may associate 
with weight variability. Determination of factors was based on the scree plot, 
eigenvalues, parallel analysis, as well as a consideration of content and theoretical 
consistency. Several rotations were tested to maximize factor loading. The variables that 
resulted from the factor analysis were tested in association with weight variability, 
%COMPX, and EAH, both independently and controlling for relevant covariates.  
2.6. Power analysis  
 A power analysis indicated that for a repeated measures ANOVA with a within-
between interaction (two groups, three measurements per individual), with α set at 0.05 
and power at 0.80, with the correlation among repeated measures estimated at 0.5 and 
sphericity assumed to be 1, a sample size of 28 would be needed to detect a medium 
effect size (F = 0.25; Faul, Erdfelder, Lang, & Buchner, 2007). Further, previously 
published studies of %COMPX, which have produced significant results in the predicted 
direction, typically used between 12 and 28 subjects per groups (Rolls et al., 1994; 
Shafaie, Hoffman, & Tepper, 2015; Shide & Rolls, 1995), and most found significant 
effects. Based on this information the present study aimed for 48 participants. 
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Chapter 3: Results  
3.1. Demographics  
 Fifty-six participants attended an in-person screening visit. Two were excluded 
due to a BMI outside the eligible range. Six participants dropped out during the course of 
the study due to illness that affected weight and appetite (n = 1), dislike of test meal foods 
(n = 1), and participant burden or timing issues (n = 4). This left 48 participants who 
completed the study. Demographic information is provided in Table 1.  
 Of the 48 participants, 68.8% were in the predetermined “high weight variability” 
group and 31.3% were in the “low weight variability” group. The high weight variability 
group had higher BMI (t(46) = 3.43, p < 0.01), WS (t(46) = 2.28, p < 0.01), lower body 
satisfaction (t(46) = -2.60, p = 0.01); and higher restrained eating (t(46) = 6.06, p < 0.01). 
They were also more likely to have dieted to lose weight in the past (χ2(1,48) = 13.09, p < 
0.01). Days since start of the last menstrual period was measured at each meal based on 
self-reported menstrual schedule. One participant reported 85 days since her last period; 
her menstrual data were excluded from analyses due to its status as an extreme statistical 
outlier. 
3.2. Weight variability measures   
 Participants weighed themselves over a period of 56.63 days on average (SD = 
1.04, range: 56 – 61). In certain cases days were added to the weighing period due to an 
extended period of missing weights. On average, 42.02 weights were collected per 
participant (SD = 9.63, range: 21 – 56), with an average of 14.60 days of missing weights 
(SD = 9.57, range: 0 – 35). Multilevel linear regression lines were modeled with days on 
the x-axis and weight on the y-axis. Slope of the regression line was flat on average 
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during the weighing period (M = -0.01, SD = 0.05, range: -0.12 – 0.12), indicating that, 
on average, weights were not consistently increasing or decreasing. The RMSE around 
the linear regression line was 1.28 lbs on average (SD = 0.31, range: 0.71 – 2.05).  Slope 
and RMSE were not significantly correlated (r = -0.09, p = 0.54). However, RMSE was 
positively correlated with the number of weights missed (r = 0.31, p = 0.03). 
Predetermined weight variability groups did not significantly differ on measured weight 
variability (t(46) = 1.50, p = 0.14; “High” WV group: M = 1.33, SD = 0.32, n = 33; 
“Low” WV group: M = 1.19, SD = 0.27, n = 15). Therefore, two sets of groups were 
formed for analysis based on measured weight variability: median split groups, and the 
highest and lowest tertile of values. Weight variability was significantly different 
between median split groups (n per group = 24; t(46) = 11.25, p < 0.001; High WV M = 
1.55, SD = 0.19; Low WV M = 1.02, SD = 0.14) and between tertile split groups (n per 
group =16;  t(30) = 14.58, p < 0.001; High WV M = 1.64, SD = 0.16; Low WV M = 0.95, 
SD = 0.10).  
3.3. Eating regulation measures  and ratings 
 Pasta consumption. Caloric intake of pasta and soup at each meal is shown in Fig. 
4. Intake at each meal was correlated [Control and High-ED: r = 0.63; Control and Low-
ED: r = 0.59; High-ED and Low-ED: r = 0.61, p’s < 0.001). A repeated measures 
ANCOVA indicated that pasta intake significantly differed between conditions, 
controlling for preload order (F(1,96,90.12) = 7.41, p = 0.001). Post-hoc comparisons 
revealed that participants ate less pasta after the High-ED than the Low-ED soup (p = 
0.002) and less after the High-ED soup than in the control condition (p = 0.001). Pasta 
intake did not significantly differ between the control and Low-ED conditions (p = 0.76). 
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Total intake (preload + entrée) also significantly differed at each visit, controlling for 
preload order (F(1.96,90.12) = 52.44, p < 0.001). Post-hoc comparisons found that intake 
at each meal significantly differed from the others (p’s < 0.001), with participants eating 
the most at the High-ED meal (M = 646.21 kcal, SD = 164.84), less at the Low-ED meal 
(M = 559.71 kcal, SD = 163.62), and the least at the control meal (M = 453.84 kcal, SD = 
139.61; see Fig. 4).  
 EAH. Valid EAH data were collected for 46 of 48 participants. One was unwilling 
to eat the presented foods due to religious restrictions, and EAH data were lost for one 
participant due to an entry error. Participants ate 187.81 calories on average (SD = 
126.17, range: 18.23 – 487.79). The distribution was positively skewed (skewness = 0.90, 
SE = 0.35; see Fig. 5). EAH trended toward a positive association with pasta calories 
eaten during the control meal (r = 0.28, p = 0.06).  
 %COMPX. A valid %COMPX value was calculated for 46 of 48 participants. One 
was excluded from these analyses because she finished the bowl of pasta on two 
occasions, making it impossible to determine the amount she might have eaten had she 
been provided with a larger portion. The other was excluded because she was unable to 
finish the soup. Included participants compensated for 29.00% of the caloric difference 
between soups in their pasta consumption on average (SD = 55.35%, range: -100.22% - 
183.04%). The distribution of %COMPX scores was normally distributed (see Fig. 6). 
All but four participants undercompensated for the extra calories in the high-ED soup.   
 Hunger ratings. See Figs. 7 and 8. for the progression of hunger ratings 
throughout each visit. Ratings differed in the High-ED and Low-ED conditions only at 
the pre-pasta time point. Participants rated feeling more hungry prior to eating pasta 
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(t(45) = -2.12, p = 0.04) and a trend toward a stronger desire to eat (t(45) = -1.69, p = 
0.098) in the Low-ED condition than the High-ED condition. Associations of hunger 
ratings before and after pasta consumption with amount of pasta eaten are shown in Table 
2. Hunger before eating was generally positively associated with intake. However, intake 
was negatively associated with hunger after eating only for the control condition.  
 Participants also rated their liking of foods (see Table 3). At the control meal and 
in the Low-ED soup condition, pasta liking was associated with intake (Control: r = 0.33, 
p = 0.03; Low-ED: r = 0.30, p = 0.04; High-ED: r = 0.21, p = 0.14). Liking of EAH 
snacks was positively associated with intake of that item (marginally significant for 
potato chips). Participants rated the High-ED soup as more creamy (t(45) = 4.42, p < 
0.001) and less salty (t(43) = -4.70, p < 0.002) than the Low-ED soup. There was no 
difference in liking rating between soup versions (t(45) = 1.23, p = 0.22).  
3.4. The relationship between weight variability and eating regulation 
 Weight variability groups (median split or highest/lowest tertile) did not differ in 
their pattern of total energy intake (all courses combined) across meal visits (Median 
split: F(2,62) = 1.33, p = 0.272; Tertile split: F(2,34) = 1.62, p = 0.213). Weight 
variability was tested as a predictor of %COMPX and EAH both categorically and 
continuously. All statistical assumptions for analyses were tested. For the regression 
testing the association between weight variability and %COMPX, the assumption of 
linearity was violated and did not improve when non-normally distributed variables were 
transformed. Therefore, %COMPX results should be interpreted with some caution. 
Additionally, the assumption of heteroscedasticity was violated for the regression testing 
the association between weight variability and EAH. However, a square-root 
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transformation of EAH fixed this violation and was therefore used for all analyses. All 
other assumptions were met.  
 Weight variability and %COMPX. This relationship was tested independently, 
and controlling for BMI, number of missing weights, slope of weight change, age, and 
days since last menstrual period at the High-ED and Low-ED meals. Weight variability 
did not predict %COMPX when tested categorically or when tested continuously. The 
interaction between weight variability and slope of weight change also did not 
significantly predict %COMPX, independently or controlling for covariates. When slope 
was removed from the model, results did not change. Statistical results from the full 
model can be found in Table 4.  
 The possibility that participants realized one soup was more caloric than the other 
had the potential to explain the lack of results, as purposeful restriction of pasta intake in 
the High-ED condition may have obscured a relationship between WV and %COMPX. In 
fact, at the end of the study, 19 out of 45 (42%) participants with valid %COMPX and 
follow-up data reported that one soup was creamer than the other, although they may or 
may not have been correct about which one was creamier. %COMPX was marginally 
higher in this sub-sample (M = 44.91%; SD = 56.22%) than those who did not notice a 
difference in creaminess between soups (M = 16.92%, SD = 53.75%; t(43) = 1.69, p = 
0.098). The continuous analysis was re-run in the sub-sample who did not notice a 
difference in creaminess; %COMPX was still unassociated with weight variability, 
independently or controlling for covariates.  
 Weight variability and EAH. This relationship was tested independently and 
controlling for BMI, number of missing weights, slope of weight change, age, and days 
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since last period at the control meal. Weight variability did not predict EAH when tested 
categorically nor when tested continuously. Slope of weight change was positively 
associated with EAH, indicating that a positive trajectory in weight over the 8-week 
weighing period was associated with higher EAH. The interaction between weight 
variability and slope did not predict EAH, independently or controlling for covariates. 
Results from the full model can be found in Table 4.  
3.5. Self-report measures 
 A principal components analysis was run to summarize the series of 
questionnaires completed by participants in order to test their association with weight 
variability, %COMPX, and EAH. Information about included measures are shown in 
Table 5. The sample size of 48 was deemed to be sufficiently large to consider these nine 
variables (N > 5*number of variables), although it is still a fairly small sample for factor 
analysis.  To determine the final number of factors to extract, we applied Kaiser’s 
criterion (retention of factors with eigenvalues greater than 1) and examined the plot of 
the eigenvalues for all factors (scree plot) to look for sharp breaks in the size of the 
eigenvalues. Finally, a parallel analysis was conducted to compare the size of the 
eigenvalues of the extracted factors to the size of eigenvalues expected from a randomly 
selected set of data of a similar size (Horn, 1965).  
 The results of the principal components analysis yielded two factors that 
accounted for 61.25% of the variance in the original set of variables. Only two factors 
had eigenvalues greater than 1, and examination of the scree plot confirmed that the two-
factor solution was most appropriate. While the parallel analysis indicated that the size of 
the eigenvalue of the second factor was not greater than would be expected by chance 
  
 
 
 
44 
(1.60), the factor was maintained as other decisional factors as well as theoretical 
consideration supported its relevance. The first factor had an eigenvalue of 4.29 and 
accounted for 47.66% of variance in scores. An additional 13.56% of the variance in 
scores was accounted for by the second factor, which had an eigenvalue of 1.22. The final 
two-factor solution was then rotated orthogonally using a quartimax rotation to maximize 
variable loading on the factors. The resulting solution produced factors showing a 
number of strong loadings (see Table 5). The pattern of variable loadings indicated that 
the first factor was associated with dietary restraint and the second with loss of control 
over eating. Factors were calculated by scaling each measure to a 0 – 1 range and 
averaging the scaled scores. 
 Weight variability and self-report factors. The factors based on self-report 
measures were tested in relation to weight variability groups, and tested with weight 
variability continuously, independently and controlling for missing weights, slope of 
weight change, age, and BMI. The assumption of homoscedasticity was violated for the 
regression testing the relationship between weight variability and the loss of control 
factor. Scores of dietary restraint and loss of control over eating factors were not different 
between weight variability median split or tertile split groups. Neither factor was 
associated with weight variability continuously.  
 Eating measures and self-report factors. Each factor was tested using a 
hierarchical regression in its association with %COMPX and EAH, independently and 
controlling for age, BMI, and days since last period (at control meal for EAH, and at 
High-ED and Low-ED meals for %COMPX). %COMPX was unrelated to either factor. 
Independently, EAH was marginally positively associated with the dietary restraint factor 
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(b = 0.23, SEb = 0.05, B = 0.26, t = 1.77, p = 0.083; R
2
 = 0.07) and positively associated 
with the loss of control eating factor (b = 0.01, SEb = 0.00, B = 0.54, t = 4.21, p < 0.001; 
R
2
 = 0.27).  After controlling for covariates, EAH was unrelated to the dietary restraint 
factor, and was still positively associated with the loss of control eating factor (p < 0.001; 
R
2
 change = 0.25). See Table 6 for detailed results from the full models.  
 
Chapter 4: Discussion 
 This study aimed to test the relationship between weight variability, two 
behavioral measures of eating regulation, and self-reported attitudes and styles of eating. 
The primary hypotheses that weight variability would be positively associated with EAH 
and less accurate caloric compensation were not supported; weight variability was 
unassociated with either measure. Weight variability was also unassociated with self-
reported dieting or loss of control over eating. While %COMPX was also unassociated 
with these self-report constructs, EAH was positively associated with loss of control over 
eating and with slope of weight change over the two-month weighing period.  
 The fact that weight variability was unassociated with any dependent measures 
was unexpected, but not entirely surprising given the mixed associations with weight 
variability in prior research. While it has been associated with weight gain (Lowe et al., 
2015; Tanaka et al., 2004), ambivalence toward eating (Keller & Siegrist, 2015), 
restrained eating in one case (Heatherton et al., 1991), and negative health outcomes (see 
Mehta et al., 2014 for review), it has also been found to be unrelated to measures of 
restrained eating and disinhibition (Keller & Siegrist, 2015; Lowe et al., 2015). Further, 
its association with %COMPX and EAH has never been tested. Several factors may 
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explain the lack of results. First, there may truly be not relationship between weight 
variability and eating regulation. Small effect sizes suggest that null findings were not 
due to low power. Alternatively, measurement issues may be obscuring a true 
relationship that exists. Missing weights were fairly common, as on average participants 
only provided weights on 75% of days with the scale. This was primarily due to technical 
issues with the scale, although also resulted from participants leaving town or forgetting 
to weigh themselves. As weight variability was positively associated with number of 
missing weights, the measure could be biased by less frequent weighing. Also, having 
fewer weights itself could produce greater variability because more days passed between 
measured weights. Inconsistency in whether or not weights were blind also threatens the 
validity of the weight variability measure. Because of the technical issues with certain 
participants, frequent contact was required to fix the scales and obtain weights. This 
contact may have placed more emphasis on participants’ weights than was desired for the 
study and could have in fact affected their weights.  Along these same lines, although 
participants were instructed not to look at their weights during this period, some did not 
follow instructions. This was because locking the app that collected data was not possible 
on every phone model. Three participants admitted to looking at their weight almost 
every day during the weighing period, and 18 more reported seeing their weight between 
one and eight times during the weighing period.  
 The time frame over which weight variability is measured likely plays a 
significant role in its implications for future weight and health. While large fluctuations 
over months or years appear to be a negative prognostic indicator (Keller & Siegrist, 
2015; Lowe et al., 2015; Mehta et al., 2014), perhaps measuring weight variability over 
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only two months is not sufficient to pick up meaningful individual differences in 
variability above and beyond the random variability that everyone experiences. It is 
possible that the ability to pick up a signal relative to background noise depends on 
having observations over a sufficiently long period of time (e.g., in Lowe et al., (2015) 
the time period was six months). It may also be that fluctuations over this shorter time 
frame are protective. For example, Orsama and colleagues (2014) found that weight gain 
tends to occur on weekends and weight loss  occurs during the week. This compensation 
was found to be strongest for those who were losing weight over time. The variability 
identified in the present study may reflect a healthy response to external factors leading to 
excess caloric consumption in college students (e.g., restaurant eating, drinking alcohol). 
If these behaviors cause a short-term positive energy balance, the ability to cut back 
calories over the next several days would be adaptive. Unfortunately a lack of data about 
alcohol consumption and day-to-day eating behavior limits further examination of this 
hypothesis with the current dataset.  
 It could also be that short-term variability is only problematic at a more extreme 
level than that seen by the participants in this study. Although significant efforts were 
taken to identify those most likely to have high variability in weight, including 
conducting a pilot study to identify correlates of weight variability and over-sampling of 
those reporting past weight fluctuations and weight concerns, on average weight 
variability was fairly low, and similar across participants, in this sample. The mean 
weight variability was slightly lower to that found by Lowe and colleagues (2015; 1.28 
lbs in the current sample compared to 1.54 lbs). More striking was that in the present 
study the difference between the highest and lowest weight variability score was only 
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1.34 lbs, a much smaller range than the 11.55 lb difference between the highest and 
lowest score seen by Lowe and colleagues (2015). Neither weight variability nor overall 
two-month weight change differed between participants deemed to be “high risk” or “low 
risk” as based on weight suppression, body dissatisfaction, and dieting history. In a 
similar sample collected in a previous study, it was also found that women deemed high 
risk for weight gain based on those criteria did not gain weight on average (Lowe et al., 
2015), suggesting that these self-report constructs may be only loosely related to actual 
weight change. Better methods for identifying those high in weight variability are needed. 
 The validity of the %COMPX measurement may also be of concern. The caloric 
discrepancy between the high-ED and low-ED preloads was 150 calories, a small amount 
relative to the number of calories participants consume each day. Close to half of 
participants identified at the end of the study that one soup was creamier than the other, 
which may have affected their decision about how much pasta to eat after each soup. 
Further, the %COMPX calculation relies on the assumption that the only varying factor 
between eating episodes is the caloric content of the preload. Compensation in caloric 
intake in response to an acute exercise bout has been found to be quite inconsistent within 
individuals (Unick et al., 2015). Although caloric compensation to exercise may not be 
comparable to compensation to food eaten previously, the lack of consistency suggests 
that amount eaten is dependent on much more than behavior just prior to the eating 
episode. In the case of the present study, because it was not feasible to keep participants 
in the lab for a longer amount of time, standardization of breakfast and consumption the 
previous day may not have been sufficient to isolate the %COMPX effect. Only 62% of 
participants reported following the breakfast instructions perfectly at each visit and their 
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consumption prior to breakfast is unknown. Therefore they may have been entering each 
meal at different levels of prior energy intake, although reported hunger levels at arrival 
did not differ between conditions. The fact that pasta consumption at each meal was 
positively correlated does give some support to the idea that participants were entering 
each study session in a fairly similar state. 
 EAH was associated both with self-reported loss of control over eating and with 
an increase in weight over the weighing period, suggesting that it was a valid measure of 
the tendency to eat palatable foods beyond physiological need. It was also marginally 
significantly associated with pasta intake in a positive direction, suggesting that those 
who ate more pasta at the control meal tended to also eat more snack foods immediately 
afterwards. This is important as EAH has primarily only been examined in children thus 
far (Balantekin et al., 2017; Fisher & Birch, 2002; Kral et al., 2012; Remy et al., 2015). 
While demand characteristics were considered as a limitation of measuring EAH in 
adults, it appears that, at least in this young adult sample, individuals who reported a 
tendency toward overeating in the presence of palatable foods did in fact eat more in a 
laboratory setting after reaching satiety. Eating more in such a setting was also associated 
with weight gain over two months. The fact that EAH was associated with weight gain 
and with reported difficulty controlling intake, but not with weight variability, provides 
further support that weight variability as measured in this study was not indicative of 
problems with weight and eating regulation.  
 Hunger ratings demonstrated that participants did eat pasta until reaching satiety, 
as mean hunger ratings after pasta consumption were approximately 1.5 on a scale from 1 
– 9. They also gives support to the design characteristic of including a 30-minute break 
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between soup and pasta consumption. While hunger ratings were similar immediately 
after each soup was finished, 30 minutes later hunger was higher after the low-ED than 
the high-ED soup and participants did in fact tend to eat more pasta after the low-ED than 
high-ED soup.  
 A major strength of the present study is its use of behavioral measures both of 
weight variability and of regulation over eating. As weight variability has been largely 
unrelated to self-reported fluctuations in weight or dieting in both this and other samples 
(Lowe et al., 2015), objective measurement may be particularly important for this 
construct. Another strength is the use of blind Bluetooth-connected scales to limit the 
frequency at which participants saw their weights. Some limitations should be mentioned 
as well. Laboratory eating may not accurately reflect eating behavior in the naturalistic 
environment. Although efforts were taken to standardize each meal, there was likely 
uncontrolled variability in participant hunger, mood, and desire to eat test meal foods 
from meal to meal that affected %COMPX scores. Another threat to %COMPX validity 
is that some participants were able to detect differences in high- and low-ED soups, and 
may have adjusted their pasta consumption accordingly. While this behavior may have 
led to more accurate compensation, it would obscure any relationship between %COMPX 
and weight variability. Technical difficulties with the Bluetooth-connected scales 
interfered with regular, blind weighing for some participants.   
 Future research is needed to clarify the causes of weight variability and its 
predictive value on future weight change and health. It would be particularly useful from 
a clinical perspective to identify a cutoff value that signifies worrisome weight 
variability. The literature thus far has painted a complex and inconsistent picture of what 
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weight variability means, and what level of weight variability is clinically relevant. 
Factors such as sample characteristics, weighing period, and measurement methodology 
likely explain the lack of consistent findings. While weight variability did predict future 
weight gain in one similar sample (Lowe et al., 2015), it was unassociated with measures 
of attitudes about weight and eating. The relationship of weight variability on a longer-
term scale with eating regulation and concern with weight and eating should be tested, 
and will be in this sample once data collection is complete for bi-monthly weights over 6 
months. Additionally, more comprehensive sampling strategies would be useful to 
measure frequent weights in a large sample of individuals, and identify a sub-sample with 
particularly high variability. In this sub-sample, it would be more feasible to test whether 
the construct is at all associated with measures of eating regulation or weight concern. 
Inclusion of individuals with a BMI in the overweight range may also be helpful for 
identifying those prone to problems in eating regulation, particularly because overweight 
BMI itself predicts susceptibility to accelerated weight gain over time (Kasparek, 
Corwin, Valois, Sargent, & Morris, 2008). Additionally, %COMPX and EAH were 
unrelated (r = 0.04, p = 0.78), suggesting they target unique features of eating regulation. 
There are a number of ways of assessing this construct, so a wider variety of approaches 
should be tested in future research. Should weight variability be related to difficulty 
regulating eating in higher risk samples and/or over a longer time period, it may be a 
useful marker of weight gain proneness to inform intervention and prevention programs.  
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Appendix A: Tables  
Table 1. Descriptive information about sample. 
a
WS = weight suppression in lbs.  
 M or % SD Range 
BMI 22.38 1.76 18.62 – 24.96 
WS
a
 9.36 9.80 0.00 – 44.60 
Age 21.42 2.58 19 - 30 
Race    
White 70.8%   
Black 4.2%   
Asian/Pacific 
Islander 
18.8%   
Latino 2.1%   
Other 4.2%   
 
 
Table 2. Correlations of hunger ratings throughout meals with pasta intake. + = < 0.10; * 
= < 0.05; ** = < 0.01.  
 Pasta Intake 
 Control High-ED Preload Low-ED Preload 
Arrival    
Hunger 0.00 0.04 0.35* 
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Table 2 (continued) 
Desire to eat 0.26+ 0.26+ 0.44** 
Eating potential 0.21 0.21 0.34* 
Fullness of stomach -0.33* -0.39** -0.21 
Post-Soup    
Hunger - 0.27+ 0.38* 
Desire to eat - 0.50** 0.40** 
Eating potential - 0.49** 0.36* 
Fullness of stomach - -0.53** -0.24 
Pre-Pasta    
Hunger - 0.38** 0.38* 
Desire to eat - 0.37* 0.45** 
Eating potential - 0.46** 0.34* 
Fullness of stomach - -0.23 -0.47** 
Post-Pasta    
Hunger -0.26+ -0.04 -0.02 
Desire to eat -0.29* 0.05 0.23 
Eating potential -0.03 0.18 0.08 
Fullness of stomach 0.33* -0.06 0.03 
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Table 3. Liking ratings for all test foods. Range from 1 (Dislike Extremely) to 9 (Like 
Extremely). 
M(SD) Control High-ED Preload Low-ED Preload 
Pasta 6.96 (1.18) 6.94 (1.25) 7.00 (1.29) 
Soup - 6.81 (1.79) 6.56 (1.61) 
M&Ms 7.33 (1.94) - - 
Oreos 
7.40 (1.58) - - 
Potato Chips 7.00 (1.22) - - 
Pretzels 6.71 (1.34) - - 
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Table 4. Associations of weight variability with %COMPX and EAH. %COMPX 
relationship tested controlling for BMI, number of missing weights, slope of weight 
change, age, and days since last menstrual period at the High-ED and Low-ED meals. 
EAH relationship tested controlling for BMI, number of missing weights, slope of weight 
change, age, and days since last menstrual period at the control meal. Results from 
ANCOVAs comparing median and tertile splits presented first, and hierarchical 
regressions presented second. Regression parameters for Slope and Weight Variability 
reported from model without inclusion of nonsignificant interaction term.  
 F df p Partial η
2
  
%COMPX 
Median Split 0.34 1,32 0.563 0.011  
Tertile Split 0.36 1,19 0.556 0.019  
EAH 
Median Split 1.28 1,38 0.843 0.001  
Tertile Split 1.45 1,23 0.241 0.059  
 b SEb B t p 
%COMPX 
Slope -59.02 213.59 -0.05 -0.28 0.784 
Weight Variability 19.00 31.57 0.11 0.60 0.552 
Interaction -22.90 751.57 -0.01 -0.03 0.976 
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Table 4 (continued) 
EAH 
Slope 32.46 12.44 0.38 2.61 0.013 
Weight Variability -3.30 2.09 -0.23 -1.58 0.123 
Interaction 51.02 39.66 0.18 1.29 0.206 
 
 
 
Table 5. Results from factor analysis. 
a
Only 13 included in analysis due to accidental 
exclusion of one item. 
b
Only 11 included in analysis due to accidental exclusion of two 
items. 
Measure Description Mean SD Factor 1 Factor 2 
TFEQ Factor 1: 
Cognitive Restraint 
Sum of 21 dichotomous 
items 
7.90 3.60 0.88  
TFEQ Factor 2: 
Disinhibition 
Sum of 16 dichotomous 
items 
7.56 1.41  0.62 
TFEQ Factor 3: 
Hunger 
Sum of 14 dichotomous 
items
a
  
5.19 2.09 0.83  
PFS Mean of 15 items scored 
on 1 – 5 likert scale 
2.50 0.71 0.35 0.74 
RRS Mean of 10 items scored 
on 1 – 5 likert scale 
2.48 0.06 0.85 0.32 
SDBPS Mean of 16 items scored 
on 1 – 6 likert scale 
4.02 0.97 -0.66  
ELOCS Frequency 
Subscore 
Mean of 20 “number of 
times in past 28 days” 
items 
2.91 3.05 0.34 0.74 
DEBQ Emotional 
Eating 
Mean of 13 items scored 
on 1 – 5 likert scaleb  
2.62 0.86 0.57 0.36 
IBSS Mean of 6 items scored 
on 1 – 5 likert scale 
3.59 0.60 0.52 0.39 
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Table 6. Associations of each self-report factor with weight variability, %COMPX, and 
EAH. Weight variability relationship tested controlling for missing weights, slope of 
weight change, age, and BMI. %COMPX and EAH relationships tested controlling for 
age, BMI, and days since last period (at control meal for EAH, and at High-ED and Low-
ED meals for %COMPX).  
Weight Variability 
 F df p Partial η
2
  
Dietary Restraint 
Median Split 0.15 1,42 0.698 0.004  
Tertile Split 0.13 1,26 0.724 0.005  
Loss of Control over Eating 
Median Split 0.18 1,42 0.677 0.004  
Tertile Split 0.02 1,26 0.897 0.001  
 b SEb B t p 
Dietary Restraint 
Weight Variability 0.003 0.002 0.25 1.45 0.155 
Loss of Control over Eating 
Weight Variability 0.000 0.002 0.02 0.12 0.907 
%COMPX 
 b SEb B t p 
Dietary Restraint 0.000 0.000 -0.05 -0.33 0.746 
Loss of Control 
over Eating 
0.000 0.000 0.11 0.72 0.480 
EAH 
Dietary Restraint 0.004 0.004 0.16 1.01 0.319 
Loss of Control 
over Eating 
0.013 0.004 0.53 3.75 0.001 
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Appendix B: Figures 
 
Figure 1. The boundary model of eating regulation in dieters and non-dieters. Dieters 
have a wider “zone of biological indifference” between their hunger and satiety boundary 
than non-dieters do (reproduced from Herman & Polivy, 1984). 
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Figure 2. Example of an RMSE calculation for someone with a regression slope of 0.  
RMSE = a + b + c + d.  
 
 
 
Figure 3. Example of an RMSE calculation for someone with a positive regression slope.  
RMSE = a + b + c + d + e + f + g + h.  
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Fig. 4. Calories consumed from pasta and the preload in each condition. *Statistically 
significant difference in total intake. +Statistically significant difference in pasta intake. 
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Fig. 5. Distribution of caloric intake from EAH test. 
 
 
Fig. 6. Distribution of %COMPX scores. 
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Fig. 7. Trajectory of hunger ratings during the control meal. Error bars represent SE. 
 
 
Fig. 8. Trajectory of hunger ratings during High-ED and Low-ED meals. Error bars 
represent SE. 
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Appendix C: Self-Report Measures 
Drexel Menstrual Status Study Screening Questionnaire 
 
1. Are you female? 
 a. Yes 
 b. No 
 
2. Are you pregnant or planning to become pregnant in the next 6 months? 
 a. Yes 
 b. No 
 
3. Have you ever been diagnosed with an eating disorder? 
 a. Yes 
 b. No 
 
4. Are you on a sports team that has practice and/or games at least 5 days per wake 
(including teams not in season right now, but not including intramural or club teams)? 
 a. Yes 
 b. No 
 
5. Do you have an iPhone or Android phone that you are willing to link with our scale for 
this study? 
 a. Yes 
 b. No 
 c. Not sure __________________________________ 
 
6. How old are you? 
 a. Younger than 18 
 b. 18-23 
 c. 24-30 
 d. 31 or older 
 
7. Do you have an allergy to, or do you dislike, tomato soup or pasta with pesto sauce? 
 a. Yes, I have an allergy 
 b. Yes, I dislike one or both of these foods 
 c. No, I like and am willing to eat these foods 
 
8. What are the start dates of your last two periods? 
 Most recent start date: ___________ 
 Previous start date: _____________ 
 
9. Do you have any premenstrual symptoms? Please describe below. 
 
_______________________________________________ 
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10. Do you use a hormonal contraceptive? 
 a. Yes: birth control pill 
 b. Yes: NuvaRing 
 c. Yes: IUD 
 d. Yes: Other _______________________ 
 e. No 
 
11. What is your height (in feet/inches)? ________________________ 
 
12. What is your weight (in lbs)? ________________________ 
 
13. How much does your weight tend to vary from month to month? 
 a. Not at all 
 b. Within 2 lbs 
 c. 2.1 – 4 lbs 
 d. 4.1 – 6 lbs 
 3. More than 6 lbs 
 
14. What is the most you have ever weighed (in lbs) since reaching your current height? 
Do not count any weight gains due to medical conditions or medications. 
__________________ 
 
15. Would you consider yourself a “weight watcher?” 
 a. Yes 
 b. No 
 
16. Have you ever gone on a diet to lose weight (defined as changing your eating with the 
purpose of weight loss)? 
 a. Yes 
 b. No 
 
17. How satisfied are you, at this moment, with the size and shape of your body? 
 
1 (extremely dissatisfied) 2 3 4 5 6 7 (extremely satisfied) 
 
18. Please enter your contact information and if you are eligible our study team will be in 
touch to schedule a visit. Feel free to contact us with any questions at 
DrexelEatingAttitudes@gmail.com.  
 
Full Name: ______________________ 
 
Phone Number: ____________________ 
 
Email: ______________________ 
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Dieting and Weight History Questionnaire 
 
DWHQ 
1.  What is the most you have ever weighed since reaching your current height? (Do 
not count any weight gains due to medical conditions or medications). The most I 
have weighed since reaching my current height is: 
 _______ pounds  
 
2. What is the least you have ever weighed since reaching your current height? (Do 
not count any weight losses due to medical conditions or medications). The least I 
have weighed since reaching my current height is:  
 
 _______ pounds  
 
3. What is your current weight?   
 
_______ pounds 
 
4. Please determine the difference between your answer to number 1 and number 3.  
If this difference is less than 5 lbs. skip this item and go on to item 5.  If this 
difference is 5 lbs. or more, indicate which of the three following statements best 
describe this difference:  
 
A. The difference between my highest weight and my current weight is due to 
weight that I lost on purpose. 
 
B. The difference between my highest weight and my current weight is due to 
weight I       I lost even though I wasn’t trying to. 
 
C. I’m not sure why I weigh less than I once did. 
 
5. For about how long have you been at or close (within 2 lbs.) to your present 
weight?   ____________  
 
6. Which of these statements best describe what has happened to your weight during 
the past 6 months?  (circle one) 
 
 A.  My weight has stayed about the same 
 B.  I’ve been losing weight 
 C.  I’ve been gaining weight 
 D.  My weight has fluctuated a lot 
 
7. Are you currently on a diet? (circle one)    Yes         No   (If no, go to number 
9)  
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8. Are you currently dieting to lose weight or to avoid gaining weight? (circle one) 
 
 To lose weight  (go to #10)    To avoid gaining weight (go to #9) 
 
9. Have you ever been on a diet to lose weight?     Yes      No (If no, skip number 10 
and 11; you are done) 
 
10. About how long ago were you last on a diet to lose weight? _______________ 
 
11. About how old were you when you went on your first diet?   ______ years old. 
 
12. Please estimate as best you can the number of times in your life you have dieted 
and purposely lost the amount of weight listed.  
 
How many times in your life have you dieted and lost:  
 
1-4 pounds?  ____ times 
 
5-10 pounds?  ____ times 
 
11-20 pounds?  ____ times 
 
21 or more pounds?  ____ times   
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Power of Food Scale 
PFS 
 
Please indicate the extent to which you agree that the following items describe you. Use the 
following  1-5 scale for your responses.  
 
1 - don’t agree at all  
2 - agree a little  
3 - agree somewhat  
4 - agree  
5 - strongly agree  
______________________________________________________________________________ 
 
1. I find myself thinking about food even when I’m not physically hungry.  ___  
 
2. I get more pleasure from eating than I do from almost anything else. ___  
 
3. If I see or smell a food I like, I get a powerful urge to have some. ___  
 
4. When I’m around a fattening food I love, it’s hard to stop myself from at least tasting it . ___  
 
5. It’s scary to think of the power that food has over me. ___  
 
6. When I know a delicious food is available, I can’t help myself from thinking about having 
some. ___  
 
7. I love the taste of certain foods so much that I can’t avoid eating them even if they’re bad for 
me. ___  
 
8. Just before I taste a favorite food, I feel intense anticipation. ___  
 
9. When I eat delicious food, I focus a lot on how good it tastes. ___  
 
10. Sometimes, when I’m doing everyday activities, I get an urge to eat “out of the blue” (for no 
apparent reason). ___  
 
11. I think I enjoy eating a lot more than most other people. ___  
 
12. Hearing someone describe a great meal makes me really want to have something to eat. ___  
 
13. It seems like I have food on my mind a lot. ___  
 
14. It’s very important to me that the foods I eat are as delicious as possible. ___  
 
15. Before I eat a favorite food my mouth tends to flood with saliva. ___  
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Revised Restraint Scale 
REVISED RESTRAINT SCALE 
 
 
Each question below is followed by a number of answer options. After reading each 
question carefully, choose the one option which most applies to you. Read each one 
carefully and circle the number that best describes you in general.  
 
1. In general, how often are you dieting? 
1) Never  2) Rarely 3) Sometimes  4) Often 5) Always 
 
2. Would a weight fluctuation of 5 pounds affect the way you live your life? 
1) Not at all  2) Slightly 3) Moderately  4) Very Much 
 
3. Do you eat sensibly in front of others and splurge alone? 
1) Never  2) Rarely 3) Sometimes  4) Often 5) Always 
 
4. Do you give too much time and thought to food? 
1) Never  2) Rarely 3) Sometimes  4) Often 5) Always 
 
5. Do you have feelings of guilt after overeating? 
1) Never  2) Rarely 3) Sometimes  4) Often 5) Always 
 
6. How conscious are you of what you are eating? 
1) Not at all  2) Slightly 3) Moderately  4) Very Much 
 
7. What is the maximum amount of weight (in pounds) you have ever lost in one 
month? 
1) 0-4 2) 5-9  3) 10-14 4) 15-19 5) 20+ 
 
8. What is your maximum weight gain within a week? 
1) 1        2) 1.1-2       3) 2.1-3       4) 3.1-5 5) 5.1+ 
 
9. In a typical week, how much does your weight fluctuate? 
1) 1       2) 1.1-2        3) 2.1-3          4) 3.1-5        5) 5.1+ 
 
10. How many pounds over your ideal weight were you at your maximum weight? 
1) 0-1 2) 2-5  3) 6-10  4) 11-20 5) 21+ 
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THREE-FACTOR EATING QUESTIONNAIRE 
PART I 
 
Read each of the following statements carefully.  If you agree with the statement, or feel that it is true as 
applied to you, fill in the “A” on the scantron form next to the corresponding number.  If you disagree 
with the statement, or feel that it is false as applied to you, fill in the “B” on the scantron form next to the 
corresponding number.  Be certain to answer each question.  
 
Remember A = True 
B = False 
 
1.  When I smell a sizzling steak or see a juicy piece of meat, I find it very difficult to keep from eating, 
even if I have just finished a meal.      
 
2.  I usually eat too much at social occasions, like parties and picnics.      
  
3.  When I have eaten my quota of calories, I am usually good about not eating any more.     
 
4.  I deliberately take small helpings as a means of controlling my weight.      
 
5.  Sometimes things just taste so good that I keep on eating even when I am no longer hungry.     
 
6.  When I feel anxious, I find myself eating.       
 
7.  Life is too short to worry about dieting.       
 
8.  Since my weight goes up and down, I have gone on reducing diets more than once.  
 
9.  When I am with someone who is overeating, I usually overeat too.        
       
10.  I have a pretty good idea of the number of calories in common foods.      
  
11.  Sometimes when I start eating, I just can’t seem to stop.       
 
12.  It is not difficult for me to leave something on my plate.       
 
13.  While on a diet, if I eat a food that is not allowed, I consciously eat less for a period of time to make up 
for it.       
 
14.  When I feel blue, I often overeat.        
 
15.  I enjoy eating too much to spoil it by counting calories or watching my weight. 
   
16.  I often stop eating when I am not really full as a conscious means of limiting the amount that I eat.       
 
17.  My weight has hardly changed at all in the last ten years.        
 
18.  When I feel lonely, I console myself by eating.      
 
19.  I consciously hold back at meals in order not to gain weight.  
 
20.  I eat anything I want, any time I want.    
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21.  Without even thinking about it, I take a long time to eat.     
A = True 
B = False 
 
22.  I count calories as a conscious means of controlling my weight. 
 
23.  I do not eat some foods because they make me fat.     
 
24.  I pay a great deal of attention to changes in my figure.      
 
25.  While on a diet, if I eat a food that is not allowed, I often then splurge and eat other high calorie foods.  
 
26.  If I eat a little bit more on one day, I make up for it the next day. 
 
27.  I pay attention to my figure, but I still enjoy a variety of foods. 
 
28.  I prefer light foods that are not fattening. 
 
29.  If I eat a little bit more during one meal, I make up for it at the next meal. 
 
30.  I eat diet foods, even if they do not taste very good. 
 
31.  A diet would be too boring a way for me to lose weight. 
 
32.  I would rather skip a meal than stop in the middle of one. 
 
33.  I alternate between times when I diet strictly and times when I don’t pay much attention to what and 
how much I eat. 
 
34.  Sometimes I skip meals to avoid gaining weight. 
 
35.  I avoid some foods on principle even though I like them. 
  
36.  I try to stick to a plan when I lose weight. 
  
37.  Without a diet plan I wouldn’t know how to control my weight. 
 
38.  Quick success is most important for me during a diet. 
 
PART II 
 
Each question in this section is followed by a number of answer options.  After reading each question 
carefully, fill in the letter on the scantron form that corresponds to the option which most applies to you.  
Be certain to answer all questions.   
 
39. How often are you dieting in a conscious effort to control your weight? 
a rarely 
b sometimes 
c usually 
d always 
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40.   Would a weight fluctuation of 5 lbs. affect the way you live your life? 
 
a not at all 
b slightly 
c moderately 
d very much 
 
 
41. Do your feelings of guilt about overeating help you to control your food intake? 
 
a  never 
b rarely 
c often 
d always 
 
  
42. How conscious are you of what you are eating? 
 
a not at all 
b slightly 
c moderately 
d extremely 
  
 
43. How frequently do you avoid “stocking up” on tempting foods? 
  
a almost never 
b seldom 
c usually 
d almost always 
 
44. How likely are you to shop for low calorie foods? 
 
a unlikely 
b slightly likely 
c moderately likely 
d very likely 
 
45. Do you eat sensibly in front of others and splurge alone?  
  
a never 
b rarely 
c often 
d always 
 
46. How likely are you to consciously eat slowly in order to cut down on how much you eat? 
  
a  unlikely   
b slightly likely 
c moderately likely 
d very likely 
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47. How likely are you to consciously eat less than you want? 
    
 a unlikely 
b slightly likely 
c moderately likely 
d very likely 
 
 
48. Do you go on eating binges even though you are not hungry? 
   
a never 
b rarely 
c sometimes 
d at least once a week 
 
49. Do you deliberately restrict your intake during meals even though you would like to eat more? 
 
 a never 
 b rarely 
 c often 
 d always 
 
 
50. To what extent does this statement describe your eating behavior? 
 
“I start dieting in the morning, but because of any number of things that happen during the day, by evening 
I have given up and eat what I want, promising myself to start dieting again tomorrow.”  
 
 a not like me 
b little like me 
c pretty good description of me 
d describes me perfectly 
 
51. On a scale of 1 to 5, where 1 means no restraint in eating (eat whatever you want, whenever you 
want it) and 5 means total restraint (usually or constantly limiting food intake and rarely or never “giving 
in”), what number would you give yourself? 
 
a eat whatever you want, whenever you want it 
b  usually eat whatever you want, whenever you want it 
c  often eat whatever you want, whenever you want it 
d  often limit food intake, but often “give in” 
e  usually or constantly limit food intake, rarely or never “give in” 
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Satisfaction and Dissatisfaction with Body Parts Scale 
 
Directions: Below is a list of body parts. Please rate how satisfied you are, at this 
moment, with each body part according to the following scale. Remember, it is very 
important that you respond to all the items and that you answer them honestly as they 
apply to you. All of the information you provide will be kept strictly confidential. 
 
 
Extremely dissatisfied 1 2 3 4 5 6 Extremely Satisfied 
 
 
Height 
 
1 2 3 4 5 6 
Weight 
 
1 2 3 4 5 6 
Hair 
 
1 2 3 4 5 6 
Complexion 
 
1 2 3 4 5 6 
Overall face 
 
1 2 3 4 5 6 
Shoulders 
 
1 2 3 4 5 6 
Arms 
 
1 2 3 4 5 6 
Stomach 
 
1 2 3 4 5 6 
Chest 
 
1 2 3 4 5 6 
Back 
 
1 2 3 4 5 6 
Buttocks 
 
1 2 3 4 5 6 
Legs 
 
1 2 3 4 5 6 
Lower legs (calves) 
 
1 2 3 4 5 6 
General muscle tone 
 
1 2 3 4 5 6 
Overall satisfaction with size 
and shape of your body 
1 2 3 4 5 6 
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Ideal Body Stereotype Scale – revised 
 
How much do you agree with these statements:  
 
       disagree   agree 
1. Slender women are more attractive. . . . . . . . . . . . . . . . 1     2     3     4     5 
2. Women who are in shape are more attractive. . . . . . . . 1     2     3     4     5 
3. Tall women are more attractive . . . . . . . . . . . . . . . . . . 1     2     3     4     5 
4. Women with toned (lean) bodies are more attractive. . 1     2     3     4     5 
5. Shapely women are more attractive . . . . . . . . . . . . . . . 1     2     3     4     5 
6. Women with long legs are more attractive. . . . . . . . . . 1     2     3     4     5 
 
 
 
 
 
 
 
 
 
 
 
Hunger Assessment 
 
Please rate the following on a 9-point scale (circle one) 
 
1) How hungry do you feel right now?  
1- Not at all 2   3      4     5      6       7       8     9- As hungry as I have ever felt 
 
2) How strong is your desire to eat right now? 
 
1- Very weak 2   3      4     5     6     7           8 9-Very strong 
 
3)  How much food do you think you could eat right now?  
1- Nothing    2      3      4     5     6     7           8 9- large amount 
 
4)  How full does you stomach feel right now?  
1-Not at all full    2   3      4     5     6     7           8  9-very full 
 
  
  
 
 
 
85 
Food Perception Scale 
 
For each food, please write the name of the food and answer the following five questions.  
 
Food Tasted: _______________________ 
 
1) Please rate how much you like the food (circle your rating): 
9…Like Extremely  
8…Like Very Much  
7…Like Moderately  
6…Like Slightly  
5...Neither Like nor Dislike  
4…Dislike Slightly  
3…Dislike Moderately  
2…Dislike Very Much  
1…Dislike Extremely 
 
2) Please rate the sweetness of the food (circle your rating): 
 
  1 2 3 4 5 6 7 8 9  
(Not at all sweet)              (Extremely sweet) 
 
 
 
3) Please rate the creaminess of the food (circle your rating): 
 
  1 2 3 4 5 6 7 8 9  
(Not at all creamy)           (Extremely creamy) 
 
 
4) Please rate the saltiness of the food (circle your rating): 
   
 1 2 3 4 5 6 7 8 9  
(Not at all salty)               (Extremely salty) 
 
 
 
5) Please rate the crunchiness of the food (circle your rating): 
 
   1 2 3 4 5 6 7 8 9  
(Not at all crunchy)          (Extremely crunchy) 
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Eating Loss of Control Scale 
 
This questionnaire will ask about your eating over the past four weeks (28 days) only. 
Please think about just the past four weeks and indicate your responses below. 
 
1a. During the past four weeks, how many times did you go out of your way to get the 
food you were craving? # of Times: __________ 
 
1b. On average, during these times, how much did you go out of your way to get the food 
you were craving? 
 
0 1 2 3 4 5 6 7 8 9 10 
0- Not at all out of my way              10- Completely out of my way 
 
2a. During the past four weeks, how many times have you felt helpless to control your 
eating urges? # of Times: __________ 
 
2b. On average, during these times, how helpless did you feel to control your eating 
urges? 
 
0 1 2 3 4 5 6 7 8 9 10 
0- Not at all helpless             10- Completely helpless 
 
3a. During the past four weeks, how many times, before you started eating, did you make 
a definite decision to not control what you ate? # of Times: __________ 
 
3b. On average, during these times, how much control did you give up over what you ate 
before you started to eat? 
 
0 1 2 3 4 5 6 7 8 9 10 
0- Did not give up control             10- Completely gave up control 
 
4a. During the past four weeks, how many times did you give in to an impulse to eat even 
though you were not hungry? # of Times: __________ 
 
4b. On average, during these eating occasions, how much did you give in to an impuse to 
eat even though you were not hungry? 
 
0 1 2 3 4 5 6 7 8 9 10 
0- Did not give in             10- Completely gave in 
 
5a. During the past four weeks, how many times did you ignore an interruption (such as a 
phone call) to keep eating? # of Times: __________ 
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5b. On average, during these times, how much did you ignore the interruption (such as a 
phone call) to keep eating? 
 
0 1 2 3 4 5 6 7 8 9 10 
0- Did not ignore interruption to keep eating  
     10- Completely ignored interruption to keep eating 
 
6a. During the past four weeks, how many times did you make unhealthy food choices 
even though you intended to make healthy food choices? # of Times: __________ 
 
6b. On average, during these times, how unhealthy were your food choices? 
 
0 1 2 3 4 5 6 7 8 9 10 
0- Completely followed intentions to eat healthy foods             
              10- Not at all followed intentions to eat healthy foods 
 
7a. During the past four weeks, how many times did you keep eating even though you 
thought you should stop? # of Times: __________ 
 
7b. On average, during these times, how much did you keep eating even though you 
thought you should stop? 
 
0 1 2 3 4 5 6 7 8 9 10 
0- Stopped eating                         10- Did not stop eating 
 
8a. During the past four weeks, how many times have you eaten much more rapidly than 
normal? # of Times: __________ 
 
8b. On average, during these times, how much more rapidly than normal did you eat? 
 
0 1 2 3 4 5 6 7 8 9 10 
0- No more rapidly than normal for me    10- Much more rapidly than normal for me 
 
9a. During the past four weeks, how many times have you eaten until you felt 
uncomfortably full? # of Times: __________ 
 
9b. On average, during these times, how uncomfortably full did you feel? 
 
0 1 2 3 4 5 6 7 8 9 10 
0- Not at all uncomfortably full        10- Extremely uncomfortably full 
 
10a. During the past four weeks, how many times have you eaten when you haven’t felt 
physically hungry? # of Times: __________ 
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10b. On average, during these times, how large was the amount of food you ate when you 
didn’t feel physically hungry? 
 
0 – (e.g., small, like a handful of grapes or one cookie) 
1  
2 – (e.g., like a granola bar or snack size bag of chips) 
3 
4 – (e.g., moderate, like a bagel and cream cheese or 6” sandwich) 
5 
6 – (e.g., like a cheeseburger and small French fries or 4 brownies) 
7 
8 – (e.g., large, like a 12” sandwich, snack size bag of chips, and a side salad) 
9 
10 – (e.g., unusually large, like two full meals or three main courses (3 double-
cheeseburgers) or eating an unusually large amount of one food or combination of foods, 
like a whole large cake, one whole medium pizza.) 
 
11a. During the past four weeks, how many times have you eaten alone because you have 
felt embarrassed about how much you were eating? # of Times: __________ 
 
11b. On average, during these times, how embarrassed have you felt about how much 
you were eating when you ate alone? 
 
0 1 2 3 4 5 6 7 8 9 10 
0- Not at all embarrassed                    10- Extremely embarrassed 
 
12a. During the past four weeks, how many times have you felt disgusted with yourself, 
depressed, or very guilty while eating? # of Times: __________ 
 
12b. On average, during these times, how disgusted with yourself, depressed, or very 
guilty did you feel? 
 
0 1 2 3 4 5 6 7 8 9 10 
0- Not at all disgusted, depressed, very guilty 
            10- Extremely disgusted, depressed, very guilty 
 
13a. During the past four weeks, how many times have you been afraid of losing control 
over eating? # of Times: __________ 
 
13b. On average, during these times, how afraid of losing control over eating have you 
been? 
 
0 1 2 3 4 5 6 7 8 9 10 
0- Not at all afraid                        10- Completely afraid 
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14a. During the past four weeks, how many times have you felt driven or compelled to 
eat? # of Times: __________ 
 
14b. On average, during these times, how driven or compelled to eat have you felt? 
 
0 1 2 3 4 5 6 7 8 9 10 
0- Not at all driven or compelled to eat     10- Completely driven or compelled to eat 
 
15a. During the past four weeks, how many times have you been not able to stop eating 
once you’ve started? # of Times: __________ 
 
15b. On average, during these times, how hard has it been to stop eating once you’ve 
started? 
 
0 1 2 3 4 5 6 7 8 9 10 
0- Not at all hard to stop                     10- Extremely hard to stop 
 
16a. During the past four weeks, how many times have you given up even trying to 
control your eating because you know that, no matter what, you’re going to overeat?  
# of Times: __________ 
 
16b. On average, during these times, how much have you given up trying to control your 
eating because you know that, no matter what, you’re going to overeat? 
 
0 1 2 3 4 5 6 7 8 9 10 
0- Not at all given up                       10- Completely given up 
 
17a. During the past four weeks, how many times did you feel upset by the feeling that 
you couldn’t stop eating or control what or how much you were eating?  
# of Times: __________ 
 
17b. On average, during these times, how upset were you by the feeling that you couldn’t 
stop eating or control what or how much you were eating? 
 
0 1 2 3 4 5 6 7 8 9 10 
0- Not at all upset that you could not stop eating 
      10- Completely upset that you could not stop eating 
 
18a. During the past four weeks, how many times could you not take your mind off the 
food you were craving and feel you needed to eat it in order to stop the thoughts?  
# of Times: __________ 
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18b. On average, during these times, how hard was it for you to stop thinking about the 
food you were craving? 
 
0 1 2 3 4 5 6 7 8 9 10 
0- Not at all hard to stop                     10- Extremely hard to stop 
 
19a. During the past four weeks, how many times have you felt out of control and eaten 
an unusually large amount of food (for example, eating two full meals; or eating three 
main courses; or eating an unusually large amount of one food or combination of foods) 
in a short period of time (1-2 hours)? # of Times: __________ 
 
19b. On average, during the past four weeks, when you have eaten an unusually large 
amount of food (for example, eating two full meals; or eating three main courses; or 
eating an unusually large amount of one food or combination of foods) in a short period 
of time (1-2 hours), how have you felt? 
 
0 1 2 3 4 5 6 7 8 9 10 
0- Not at all out of control                        10- Completely out of control 
 
20a. During the past four weeks, how many times have you felt out of control and not 
eaten an unusually large amount of food? # of Times: __________ 
 
20b. On average, during the past four weeks, when you have not eaten unusually large 
amount of food, how have you felt? 
 
0 1 2 3 4 5 6 7 8 9 10 
0- Not at all out of control                        10- Completely out of control 
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